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the cross-section of the tube, with the result that There are two types of pneumatic ticket-tube 
there is not only considerable friction, but the risk systems in use by the General Post Office, namely, 
OFFICE—IV.* of a block occurring with following tickets is | the Mix and Genest system, of foreign origin, and 
increased. the McGregor automatic system, both now manu- 

In the third article of the series dealing with the| The tubes through which the tickets are trans-|factured in this country by Messrs. Standard 
telegram-form conveying systems employed by the | mitted are of brass, 1 mm. thick, and have an internal | Telephones and Cables, Limited. These systems are 
General Post Office mention was made of the use of | cross-section of approximately 2} in. by } in. They | combined to a certain extent, owing to the fact that 
pneumatic transmission in connection with trunk | are formed with a number of shallow longitudinal | the Mix and Genest system is the older of the two 
and toll telephone exchanges. In these telephone | ridges internally, a construction which allows air | and it has not been considered economical to displace 
systems the items transmitted consist of stiff paper | to pass under the tickets and reduces friction. The | it entirely and to provide a new type of apparatus 
tickets and not of telegram forms, so that the general | general appearance of the tubes will be apparent | throughout. The Mix and Genest pressure system 
heading given above is not, strictly speaking, from the views given in Figs. 57 and 58, but the | has, therefore, been retained despite the advantages 
accurate in so far as it relates to the present article. | corrugations are more marked in Fig. 59, all on | of the all-vacuum system, while the collecting 
As, however, pneumatic tubes form part of the | Plate XXXVI. This view, moreover, is of particular| tubes are operated by the very much simpler 


TELEGRAM-FORM CONVEYING 
SYSTEMS; GENERAL POST 





ticket-handling apparatus, this article may be justi- | 
fiably considered as forming a continuation of the | 
article commencing on page 535, ante, dealing with | 
pneumatic transmission. In the first place, the 
purposes for which the tubes are employed in| 
telephone exchanges may be briefly outlined. The 
tickets give details of telephone calls, the details 
being required for recording and filing purposes. | 
The tickets have thus to be collected from a number | 
of switchboard positions and transmitted to a central 


point known as the pneumatic dispatch position. | 
|in the plane of its thickness. 


The first operator may complete the call, in which 
case the ticket is dispatched to a filing position, or 


it may be necessary to pass it to a second operator | 


to complete the call. In this case, the ticket is 





Fie. 60. 


sent to a pneumatic dispatch position, whence | 
operator and | 


it is sent to a suitable “* Delay ” 
finally sent to a filing position. In certain cases, 
separate tubes are used for collecting tickets dealing 


interest as it shows how corners are negotiated. | system devised to meet the requirements of the 
It will be evident that turning a tube through a | General Post Office by Mr. J. E. M. McGregor, 
right-angle bend in the plane of its width is not|A.C.G.I., of the staff of the Engineer-in-Chief. 


|conducive to free passage of a ticket. 


TicKeEt-FritinGc Positron ; 


Such a 
bend can be employed, provided the radius of the 
inner edge is not below a certain minimum but, in 


|addition to its general unsuitability, this type of 


bend is difficult and expensive to make. When a 
tube has to turn off at a right angle, therefore, it 


|is first-twisted through 90 deg., as shown in the 


upper part of Fig. 59, and then bent through 90 deg. 
This illustration also 
shows, on the vertical leg of a tube at the left, one 
of the inspection doors which are fitted near bends 
and at intervals of 30 ft. on straight runs. These 
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are held in place by screws, or springs and screws. 

If a blockage occurs, the cover is removed and a 

wire inserted to make the necessary clearance. 
The joints in the tubes are generally made by 


with completed and uncompleted calls, but, gener- | means of sleeves, some of which are visible in the 
ally, apart from London, all tickets are sent to a| centre of Fig. 59. The sleeve is rendered airtight | 
combined sorting, pneumatic dispatch and _ filing | either by a special sealing compound or by a mixture | 
position. Transmission to the pneumatic dispatch | of red lead and gold size. The edge of the tube | 
position is by vacuum-operated tubes, and from | facing the direction of flow is chamfered to prevent | 
that position by pressure-operated tubes. the ticket catching on it. 


| The Mix and Genest vacuum discharge valve, which 
required manual or motor operation, has been 
entirely superseded. It will be appreciated that in 
transmitting the tickets, the minimum of delay is 
aimed at and the discharge valve should, therefore, 
open of itself immediately a ticket arrives at it, 
closing at once when the ticket has passed through. 
The McGregor discharge valve is prominent, as an 
inclined rectangular box, in Fig. 57, on Plate 
XXXVI, and Fig. 60, on this page, but to under- 
stand its function the diagrammatic drawing, 
Fig. 63, page 616, should be referred to. 

| The structure seen in the centre of Fig. 63 is 
|the pneumatic dispatch position to which tickets 
|are delivered from the switchboard operators’ 
| oomear on the left and from which they are 
| dispatched to the switchboard operators’ positions 
on the right if a call has to be put through from 
that position. Immediately above the pneumatic 
dispatch position is seen a McGregor discharge 
valve into which the ticket-collecting tube enters 
and which is coupled to the suction inlet of a 
centrifugal fan. This fan, which runs continuously, 
creates a low vacuum in the collecting tube, and 
therefore sets up an air stream flowing towards the 
discharge valve. The collecting tube, as indicated in 
Fig. 63, is open at its inlet end and is provided with a 
number of openings along its length distinguished as 
dispatch valves. These valves, which are, in principle, 
merely flaps, close the openings after the tickets 
have been inserted, and are situated conveniently 
to the operator. One valve is generally provided 
for two operators though, if the traffic on a parti- 
cular table is heavy, each operator may have an 
individual dispatch valve. As many as ten such 
| valves can be provided on one tube, so that it is 
| possible for the tickets filled in by 20 operators 
|to be handled by one McGregor discharge valve. 
| The collecting tubes are grouped in runs overhead, 
| or underneath the floor. It will be evident from the 
| presence of a collecting tube on the table seen to 
the right of Fig. 63, that this table is also connected 
to the pneumatic dispatch position for the delivery 
of tickets to that position. Conversely, the switch- 
board table on the left of Fig. 63 may receive 
tickets from the pneumatic dispatch position. 
The diagram has been simplified as much as possible, 
as the precise lay-out of the various tables need not 
be discussed here. 














The ticket pneumatic | 
The ticket measures about 5} in. by 23 in. and | tubes, being for house use only, are much shorter | 
is made of a special heavy-weight paper. Before|than the circular-section street tubes previously | Alarm devices are provided on vacuum-operated 
insertion in a tube it is turned up, at right angles, | described ; a length of 350 ft. is regarded as the | collecting tubes. These include an indicating lamp 
at one end for about } in., the texture of the paper | practical maximum, although tubes up to 500 ft.|@t each sending position or group of sending posi- 
being such that there is no tendency for the sail long have been recently installed. When long | tions. The device is illustrated in Fig. 66, page 617. 
thus formed to fold back again, either from its| tubes are necessary for the lay-out, however, the | A light swinging aluminium strip a lies across the 
inherent elasticity or from the air pressure which | total length may be divided into sections, the trans-| tube and the spindle on which it pivots is fitted 
propels the ticket. It would perhaps be more | fer of a ticket from one section to the other being | with a torsion spring to give it a bias towards the 
accurate, however, to say that the ticket is carried | effected automatically by a relay valve. This | alarm position. The strip is lifted by, and floats 
along in the moving air stream, since there is appre- | cutting of the tube into lengths is only practicable | on, the air stream as long as air is flowing through 
ciable clearance between it and the tube. After a with vacuum-operated tubes. The maximum velo- ‘the tube. A short arm 6, attached to the pivot 
short acceleration period, the ticket travels with | city of the air supplied to the tubes is regarded as | externally, keeps open the contacts of the alarm 
approximately the velocity of the air, the friction | 30 ft. per second in order to avoid undue expenditure | circuit as shown. Should a dispatch valve be left 
being negligible. In this connection it may be | of power, this velocity applying both to the pressure- | open, tickets block the tube, or should a breakdown 
mentioned that the plain right-angle turn-up is operated tube ducts and to the vacuum-operated | of the exhausting fan occur, air in either case ceases 
preferred by the engineers of the General Post Office | tube ducts, the volume of air to be set in motion | to be drawn in at the open end of the collecting tube 
to the methods of folding adopted in other countries, | being practically identical, whether it is discharged | and the strip is drawn inwards by the torsion spring 
all of which methods involve a doubling of the | from the delivery outlet of a fan in the one case or | with the result that the contact is closed to operate 
ticket into something resembling, in side view, an | extracted at its suction inlet in the other. The |the alarm. The arm 6 is secured to the pivot by a 
arrow-head. The pressure of the air inside the Vee | tickets formed with a back sail require only from | 8et screw so that precise adjustment can be made, 
thus formed causes the wings to expand and to fill 10 in. to 13 in. water gauge pressure to transmit |and a stop prevents the strip from being lifted 
|them, which is about the same as that needed for , too far. 
* Part I of this series appeared on page 375 ante,| the transmission of the telegram-form carriers in | The external appearance of the McGregor valve 
Part II on page 429, ante, and Part III, on page 535, ante. | house tubes. ‘itself is shown generally, in Figs. 61 and 62, on 
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this page, which illustrate a model and not the 
actual valve as now made in quantity. The con- 
struction of the valve is illustrated in Figs. 64 and 
65. It will be seen from these illustrations that 
the valve consists of an inner casing a and an outer 
casing 6, the space between the two forming an air 
chamber with which the suction pipe c of the fan is 
connected. A throttle valve for regulating the 
degree of vacuum is inserted in this pipe. The inner 
casing, which is the valve proper, communicates 
with the outer casing through a number of small 
holes, the function of which is to by-pass the current 
of air as is explained later. The valve is closed by a 
door d pivoted approximately about its centre line 
and designed so that it is practically in exact balance 
with the forces acting upon it, viz., those due to the 
internal vacuum, external atmospheric pressure, and 
the pressure due to the impact of the column of air 
in the tube impinging on the lower half of the door. 
The latter is of importance and is compensated 
for by an adjustable slide f. This has a lining of 
felt, rubber or leather and varies the area of the 
top half of the door exposed to atmospheric pressure. 
The friction of the pivots is negligible. The door 
is just sufficiently out of balance to remain closed 
normally but to open on the impact of a ticket, 
which is led to the bottom of the valve by an 
extension of the ticket tube, indicated at e«. The 
door has been removed in Fig. 61, in order to show 
the open end of this tube, but is in place in Fig. 62, 
in which view a ticket is seen in the act of falling 
to the receiving table after it has pushed open the 
door. 

When the door opens, the exhausting of the 
collecting tube is not wholly interrupted, but is 
partially checked by the inrush of air round the 
door edges. The door has, therefore, to be dynami- 
cally as well as statically balanced. When the door 
opens there is still a flow of air out of the tube and 
through the by-pass holes, but there is a still greater 
rush direct from atmosphere, which tends to prevent 
the discharge of the ticket. This rush of air is 
checked by the number, size and distribution of the 
by-pass holes, which are also arranged so that when 
swinging the door is in dynamic balance with 
this force. The adjustment of the slide f, Figs. 
64 and 65, is of great importance in enabling the 
same terminal to be used on any tube, irrespective 
of its length, but is very easy to effect. It will be 
obvious that the longer the tube the greater the 
resistance to the air flow within it, the slower the 
speed of transit, and the feebler the flow at the 
discharge point as the vacuum used is limited. As 
it is desirable to use a standard McGregor discharge 
valve on all tubes, 7.¢., a valve with the same by-pass 
orifices and door, it is found that by admitting a 
sinall supplementary flow of air through an opening 
in the tube about } in. to } in. square, at a point 
about 20 ft. before the discharge terminal, perfect 
working can be obtained on tubes exceeding 300 ft. 
in length, an additional inlet being provided if 
necessary for very long tubes. It may be preferable, 
however, in these cases, to divide the tube in sec- 
tions, as a higher speed of working can be obtained, 
and in such a case the ticket can be automatically 
discharged from one section to the next by means 
of a McGregor valve discharging the ticket into 
the next section through a specially shaped funnel. 
The connection to the fan suction is, of course, 
made from each valve. The adoption of this means 
depends, of course, on the transit time allowable. 

At first sight this series method of working may 
seem unduly complicated, but the speeding-up of 
the transmission obtained by it is very marked. 
Thus the transit time on a continuous 300-ft. tube 
is about 22 seconds, while that on the same length 
of tube split up into two sections is about 14 seconda. 
The use of auxiliary air inlets enables a higher 
vacuum to be employed than would otherwise be 
possible, without rendering the adjustment of the 
balanced door too troublesome. Moreover, the 
additional inflow of air at the inlet points tends to 
keep tickets with accidentally flattened sails moving, 
and the conditions generally result in a slight increase 
in velocity. If traffic conditions permit, tubes up to 
300 ft. long can be operated without auxiliary air 
inlets, though the ticket, in such a case, will not 
travel so fast »s with the auxiliary air inlet system. 
What is aimed at in this method of working is to 
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Fie. 61. Ticket-DiscHaRGE VALVE. Fie. 62. Ticket Berne DISCHARGED FROM 
VALVE. 
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use the minimum degree of vacuum that will give | measured at the first inspection cover, which is 
prompt discharge at the McGregor valve, this| about 10 ft. from the nearest collecting valve. 

vacuum being determined by a reading taken at a| Referring again to Fig. 63, the route of a ticket 
point on the tube a few inches from the valve and | from the pneumatic distribution position to a switch- 
the vacuum being regulated by the throttle valve on | board is seen at the right. When the distribution 
the suction pipe from the fan. A satisfactory work-|is on the vacuum-operated McGregor system, the 
ing vacuum is from 1¢ in. to 2 in. water gauge, | dispatching points consist of the open ends of the 
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tubes arranged in a group on a suitable panel and 
having simple covers. When the pressure-operated 
Mix and Genest system is used, the dispatch points 
have to be fitted with a somewhat complicated form 
of valve embodying an air-lock. This valve is 
shown in Figs. 67 and 68, on this page. It consists of 
a casting containing a chamber a and an extension 
of the ticket tube 6. At the top of the tube are 
two valves, one, indicated at c, covering an open- 
ing between the air supply and air chamber a, 
and the other, indicated at d, covering the slot 
through which the tickets are inserted and admitting 
air from the air chamber. The valve c is opened by 
the depression of the plunger e, held open by a mag- 
net and closed on release by a spring. The valve d 
swings on a pivot. Normally, the ticket slot is 
open and the air in the chamber a, which communi- 
cates with the discharge side of a fan, cannot 
enter the tube. After the insertion of a ticket, 
however, depression of the plunger e admits air under 
pressure to the tube, the inrush of this air closing 
the slot by the automatic movement of the valve d. 
The ticket is then driven along the tube to the 
discharge point. Depression of the plunger e, 
in addition to actuating the valve c, closes an electric 
circuit which energises an electromagnet f, which 
holds down the valve c while the ticket is in transit. 
The circuit also illuminates a signal lamp. On 
the arrival of the ticket at the discharge end of 
the tube it strikes a trigger in the tube, the move- 
ment of the trigger breaking the electric circuit. 
The electromagnet / is, in consequence, de-energised 
and the signal lamp is extinguished. The trigger 
is seen in Fig. 69, above, near the termination 
of the discharge tube, which is open-ended and has 
one side curved over to deflect the ticket on to 
the table in front of the operator. Should the lamp 
continue to glow when a reasonable time has elapsed 
after the dispatch of a ticket, failure of the trigger 
is indicated. In these circumstances, a circuit- 
opening key is depressed. The electromagnet is 
de-energised and the air supply cut off automatically, 
this operation enabling the defect to be remedied. 
[he butterfly valve g near the bottom of the 
chamber a is for regulating the air supply to the 
chamber and so adjusting the pressure to suit the 
length of the tube concerned. 

The arrangement of the details described above is, 
to some extent, indicated in the photographs 
reproduced in Figs. 57, 58 and 60, which show 
parts of the telephone exchange in the Faraday 
Building. The pneumatic distribution position for 
the inland exchange is seen in Fig. 57 in a partially- 
equipped condition, a portion only of the ticket 
tubes having been installed when the photograph 
reproduced was taken. These tubes, which lead 
from the switchboard operators’ positions, are seen 
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at the top centre. The tickets are discharged 
from the McGregor valves into an open-bottomed 
trough running the full length of the cabinet and 
consisting of two inclined plate-glass strips. Below 
this, at each end of the cabinet, is a short flat-belt 
conveyor, the function of which is to collect the 
tickets discharged into the ends of the trough to 
the centre. The tickets in the central position fall 
directly from the trough in front of the sorters. 
The white objects seen on the desk in front of the 
sorters’ chairs are the dispatch valves shown in 
detail in Figs. 67 and 68. 

The view of the pneumatic distribution position 
for the overseas exchange given in Fig. 58 shows 
a somewhat different arrangement. The group of 
ticket tubes seen to the left are for dispatch, not 
receipt, hence the absence of McGregor valves. On 
the sloping desk seen immediately under the tubes are 
arranged the dispatch valves for the tubes, which 
are pressure-operated. The method of handling 
calls is different from that used in ordinary trunk 
working, the calls being taken first at the inquiry 
positions shown on the right of the distribution 
position. The operator having filled in the necessary 
details places the ticket on a band conveyor running 
along the top of the switchboard through one of the 
slots shown. As these inquiry positions are arranged 
in a comparatively short straight line, the use of a 
conveyor was more practicable than the use of tubes. 
The tickets are delivered to the sorter at the distri- 
bution position to dispatch to the appropriate 
operators. The final stage of ticket handling is seen 
in Fig. 60, page 615, which shows the ticket-filing 
position for the overseas exchange. In this view a 
number of ticket tubes are seen above the cabinet, 
those with labels in front being in use and fitted with 
McGregor discharge valves. The others, without 
valves, are provided for future extensions and were 
not in service when the photograph was taken. The 
tickets are guided by a glass open-bottomed trough 
on to a shelf in front of the sorter, from which shelf 
they are picked up and deposited in compartments 
of aluminium boxes. The boxes, clearly visible on 


the desk, measure approximately 21 in. by 15 in., 
and each contains 35 compartments. When full they 
are removed and conveyed by hand to a room where 
they are available for reference should any query be 
made regarding any particular message. As an indi- 








cation of the volume of the traffic in Faraday 





Building, it may be mentioned that the average 
number of telephone tickets dealt with daily is 
34,000, in a busy hour as many as 4,000 being 
handled. The number of ticket journeys involved is 
over 50,000 a day, or 6,000 in a busy hour. 

It should be understood that the accounts of 
the telegram-form and telephone-ticket conveying 
systems given in this and the three preceding articles 
are simply an attempt to indicate the extent to 
which manual handling has been superseded by 
mechanical and pneumatic transmission, and that 
they do not claim to cover either the routine or 
exceptional working of the several departments 
of the General Post Office concerned. We cannot, 
however, conclude this series without recording 
our appreciation of the courtesy of Colonel A. S. 
Angwin, D.S.O., M.C., M.I.E.E., Engineer-in-Chief 
of the General Post Office, in permitting us to 
publish it, and of his help in providing the drawings 
and photographs from which our illustrations, 
with one exception, have been prepared. This 
exception is the photograph reproduced in Fig. 59, 
Plate XX XVI, for which we are indebted to Messrs. 
Standard Telephones and Cables, Limited, Con- 
naught House, 63, Aldwych, London, W.C.2. 








AN ANALYSIS OF CERTAIN CHAR- 
ACTERISTICS OF A KADENACY 
ENGINE. 


By Prorgssor 8. J. Davis, D.Sc., M.I.Mech.E. 
(Concluded from page 559.) 


In the previous article, the energy equation was 
deduced, and it will now be instructive to employ 
the method of tabulation. Table I, on page 618, 
gives the final data for the first case, in which 
t= 0-864T, and Table II, on the same page, 
gives the values for the various terms of the 
equation used in obtaining Table I. The first 
four columns in Table I were given, and the 
temperature and mass at E O in columns 5 and 6 
were those already deduced. The values in each 
step of Table II were obtained by trial, and from 
these solutions the values in columns 7 and 8 of 
Table I were obtained; the values in column 6 
were obtained by subtraction. From the values in 
column 6, the corresponding temperatures in column 
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5 were calculated, and from the data in columns 4 
and 6, the values of the mean densities of the gases) CHARACTERISTICS OF A KADENACY ENGINE 
in the cylinder, given in column 9, were obtained. : 
The mean velocities in the port were calculated from TABLE I. 
the values in column 8, and the densities under the |; —___-__ — 
port conditions, where the pressure is 0-544 times a | g cia h 6. | - | 8 |} 9 10. ll. 12. 13. 
the pressure in the cylinder, and the temperature is | 
: . : Mean 
0-864 times T, were found using these values. - | Indi- i eieaiti Vertical | somone 
The data in column 11 were obtained from column toi | te | Bae. | ; | "See | Mass Mase ah - 47 ber ed — ——_ 
7, having regard to the ratios of the mean effective) ‘ans 2 & “Be —" | oe leaving | leaving | Cylin- |Velocity| yy leaving | “t) 
r tionate sure in | la . Mase in 
f the h oe 1 of the EO Volume.| AT | ‘in | Cylin- Cylin- | Cylinder,| Cylin- | der (through! centre | Cylin- ' 
areas of the port to the cross-sectional area of the | "| during | otin. | fytin: | der, W. |W, —W,. er. | Condi- | Port. - der = 
cylinder. The momenta in column 12 are the Degree. | “Ger. ‘ke | tions. cylin. per deg ‘ 
products of the values in columns 7 and 10. The er. 
momenta in col 13 th oducts of th { fe 4 ves as. 
umn are the products 0! ©) Deg. | HO=1-0.) Sq. ft. | sq.in. | Deg. C.| Lb. x Ib. x Lb. per | Lb. per | Ft. per | Ft. per | Lb.-ft. | Lb.-ft 
values in columns 6 and 11. x 10-3, abs. | abs. 10-2, 10-*. sec. cub. ft. sec sec. per sec. | per sec. 
Table III, on the opposite page, was obtained on | ————>— a * - 
the assumption that ¢ = T, and Table IV gives the u 1-0 | 74-7 | 1,800 | 90-1849 0-0898 ' 
ste ii sheen wit (hk fe f the equati 0-285 | 0-132 | 0-102 4,015 16-0 | 0-053 | 0-0295 
corresponding values of the terms of the equation. l 1-008 | 73-0 | 1,290 | 0-18858 | 0-0884 . 
In this case, the pressures and temperatures, and, é 0-967 | 0-222 | 0-171 | 2,042 | 27-36 | 0-0454 | 0-O499 
~ . 2 1-015 71-2 | 1,283 | 0-18136 0-0866 
therefore, the densities of the gases passing through | 1-665 | 0-269 | 0-207 | 1,452 | 38-8 | 0-0392 | 0-0609 
the port, are taken to be the same as those in the Ss | (2088 | | 69-2 | 1,277 | 0-17867 | 0-0846 
salieien, Wiin linda stein ins Seiad all bod 2-285 | 0-308 | 0-237 1,240 | 39-6 | 0-0382 | 0-0701 
cyune er. eda & give nin the various co umns were 4 1-031 | 67-1 | 1,268 0-17559 0-0826 
otherwise deduced in the same way as in Table I. . 2-931 0-397 0-305 1,278 52-2 | 0-0506 | 0-0906 
ne 5 | 1-038 | 64-7 | 1,250 | 0-17162 0-0808 
The values of the temperature, T, and mass | 3-533 0-477 0-867 1,313 64-9 | 0-0626 | 0-1099 
_ enfiaten OF T 6 1-046 | | 61-9 | 1,249 | 0-16685 0-0774 
in the cylinder, Ww, of Tables I and III, are plotted 4-09 | 0-508 0-887 1,244 | 71-1 | 0-0626 | 0-1170 
in Fig. 11, page 620, on a base of degrees after E O| 7 1-054 59-1 | 1,238 | 0-16182 | 0-0746 ou 
ime . ; » evilin- 4-74 0-579 | 0-445 | 1,288 85-3 0-0745 “1 
and time . At any angle, the mass of gas in the cylin- | a 1-062 56-0 1,226 | 0-15603 | | 0-o714 
der is inversely proportional to the absolute tempera- | | 5-38 0-658 0-506 1,352 | 101-8 | 0-0890 | 0-1553 
» Whe dilanences hetwe . opm ol Y 1-069 | 2-7 | 1,212 | 0-14945 0-0679 
ture. The diffe rences between the two cases prove 6-08 0-767 0-590 1,483 | 125-1 | 0-1138 | 0-1821 
to be surprisingly small, the mass of gas leaving the| 10 1-077 | | 48-9 | 1,196 | 0-14178 0-0639 
cylinder when additional energy is released as a! ,, 1-084 _— 44-9 | 1,178 | 0-18830 — — 0-0597 wand jet, yh~ned See 
result of the adiabatic expansion, being only slightly | 7-28 | Ries 0-729 0-560 1,329 | 135-1 | 0-0968 | 0-1751 
reate avi . : _— | 12 1-091 | 41-6 | 1,159 | 0-12601 0-0561 
greater, leaving le ss gas in the cylinder. The | 7-84 0-708 0-543 1,273 | 180-7 | 0-088 | 0-1710 
fall of temperature is 300 deg. C. in one case, and| 13 1-098 | 88-5 | 1,141 | 0-11896 0-0527 deme 
‘ oo, CO. i ' r, while 30 pe 8-49 | 0-690 | 0-531 1,227 | 145-7 | 0-0846 | 0- 
420 deg. C. in the other, while about 60 per cent./ 44 1-104 | 35-6 | 1,128 | 0-11206 0-0493 
of the gases, in one case, and 65 per cent., in the 9-05 | 0-582 | 0-448 1,033 | 130-9 | 0-0602 | 0-1430 
, re bee lla fn Of 15 1-110 | | 33-2 | 1,116 | 0-10626 0-0465 
othe r, have bee n lost from the cylinder in 22 deg., | 9-51 | 0-404 0-380 ss2 | 117-3 | 0-0435 | 0-1216 
that is, in an interval of time less than 0-003 second. 16 1-116 | 31-2 | 1,104 | 0-10130 0-0441 
Ne. 12 0). gi moleatal 9-98 0-426 | 0-328 764 | 106-7 | 0-0327 | 0-1057 
Fig. 12, page 620, gives the velocities through the | 17 1-122 29-5 | 1,097 | 0-09704 0-0420 
port, and the velocities of the centre of mass of the 10-50 * 0-578 0-444 1,040 | 152-8 | 0-0601 | 0-1438 
o> in ties Giada, itil , ? deen 18 1-129 | | 27-2 | 1,083 | 0-09126 0-0392 a 
gases in the ceyunder, p 0 ed on a base 0 degrees | 10-96 | 0-644 | 0-496 1,196 200-0 0-0770 | 0-1762 
after E O and time. It is noted that the velocity; 1} 1-136 | | 24-7 | 1,068 | 0-08482 | _ | 0-0363 i 
h » the ye : forwen rom 11-40 0-763 | 0-587 1,490 | 237-6 | 0-21137 | 0-1920 
through the port begins at a value approaching 20 1-142 21-8 | 1,088 | 0-07719 | 0-0328 
4,000 ft. per second, and then is quickly reduced to sf | 11-79 | 0-568 | 0-436 | 1,174 | 193-6 | 0-0667 | 0-1430 { 
i “YP agen deenryy tert roy Gree: ; 21 1-148 | 19-8 | 1,021 0-07151 0-0302 f 
about I, - pe r second, & r which it rises some- 12-09 0-648 0-404 1,418 240-0 0-0911 0-1638 " 
what to 1,500 ft. per second at 10 deg., then fallstoa| 22 1-154 17°65 | 998 0-06508 0-0274 ' 
low value at 16 deg., and then rises again. When the | — -—— 
port begins to open, there is complete discontinuity, TABLE IL. 
but after motion of the external gases has begun,|__ Late Aimee, candi 
the outflow is no longer completely “ unresisted,” | Angle | : ? Lett | = Right 
| | |} — (VII + , , 
and lower values result. The fluctuations depend; after | 1. + Il. — Ill. VI) | ‘Hand IV. +V. + VI. Hand 
on the time-area of opening of the port, that is, on | EO Side. Bide. 
both the time rate of opening and the area at any| Deg. ; ' (Expressed in Centigrade Heat Units.) : 
instant, and also on the interaction between the . — 
gases leaving the cylinder and the external gases. 0 | 
Under the influence of the velocities through the port, 0-5197 0 0-5119 0-001215 | 0-00659 Negl. 0-004212 0-002389 0-00655 | 
and of the increasing area of opening of the port, the 0-5119 Negl. | 0-5028 | 0-00108 | 0-00807 | 0-000020 | 0-007018 | 0-001022 | 0-00806 
velocities of the centre of mass of the gases in the | 2 : : ; : 
cylinder increase generally, with certain fluctuations | . 0-5028 | 0-000020 | 0-4926 | 0-0011 | 0-00012 | 0-000081 | 0-008482 | 0-000634 | 0-00014 
during this period, and attain a high value by the 0- 4926 0- 000081 0-4813 0-0011 | 0-01023 0- 000042 0- 009656 0-000524 | 0-01022 
end of the time. On Fig. 13, page 620, are plotted the : 0-4813 | 0-000042 | 0-4673 | 0-0009 0-01315 | 0-000072 | 0-012370 | 0-000718 | 0-01316 
masses of gas leaving the cylinder in each degree. | 5 nine a4 aaa 
These values again are the result of the two variables, 6 ™ O-Ceners oc O-cee = | «= O-GRSTT | 0-CatEeD O-eneree | O-Ctten: — 
velocity through the port and the area of the port. A 0-4506 | 0-000109 | 0-4334 | 0-0009 | 0-01641 | 0-000126 | 0-015425 | 0-000869 | 0-01642 
They increase to a maximum after 10 deg., then 0-4334 | 0-000126 | 0-4138 | 0-0009 | 0-01883 | 0-000178 | 0-017596 | 0-001068 | 0-01884 
decrease to a minimum at 16 deg., and then again 8 me a é ns oon 
increase. The products of the masece and the ‘ 0- 4138 0-000178 | 0-3919 | 0-0007 | 0-02188 | 0-000240 | 0-019800 | 0-001337 0-02138 
velocities, that is, the momenta of the gases in the ws 0-3919 0- 000240 0-3664 0-0007 0-02504 | 0-000351 0-022780 0-001882 0-02501 
a a the re nt yay ag rg per - 0-3664 | 0-000351 | 0-3386 | 0-0006 0-02755 | 0-000461 | 0-024775 | 0-002302 | 0-02754 
degree, are plotted on the same base in Pig. 14, page | -*? ; i : vt 
620. The broken curves in Figs. 13 and 14 show, 12 | 0°3386 | 0-000461 0-3158 | 0-0005 0-02276 | 0-000365 | 0-020965 | 0-001434 | 0-02276 
respectively, the masses and the momenta passing - 0-3158 | 0-000365 | 0-2942 | 0-0003 0-02167 | 0-000366 | 0-020010 | 0-001270 | 0-02165 
the point P, Fig. 8, page 516, ante, per degree. 0-2042 | 0-000366 | 0-2734 | 0-0003 0-02087 | 0-000877 | 0-0198315 | 0-001165 | 0-02086 
The values on these curves were deduced from the 14 name x. 
diagrams of Fig. 9, page 516, ante, on the assump- 15 = ©-Se8Sr7 0-a586 0-0008 0-01708 0-e00Ess 0-016080 0-000860 0-01707 
tion of a mean value of 1,100 deg. C. abs. for ies 0- 2564 0-000285 | 0-2423 0-0002 0-01419 0-000217 0-013520 0-000426 0-01416 
the temperature. A lower temperature means, of 0-2423 | 0-000217 | 0-2303 | 0-0002 | 0-o1202 | 0-000172 | 0-011570 | 0-o00282 | 0-o1202 
course, an increase of the momenta passing P. vl aan | odie et 
The upstream Pitot tube at P was placed at the is u72 | 0-2187 | 0-008 0-01657 | 0-000341 0-015540 | 0-000709 | 0-01659 
centre of the pipe, and there is evidence, not given - 0-2137 0-000341 (| 0-1063 00-0002 | 0-01864 | 0-000458 0-017050 0-001022 0-01853 
here, that the distribution of mass over the cross- 0-1963 | 0-000458 | 0-1783 | 0-0001 o-ozzs6 | 0-000715 | o-o197e5 | 0-oosse | 0-02236 
section of the pipe is not necessarily uniform. 20 osm @-antene : . re 
Further, the uncertainty of the values of tempera- a , one | Cee | Oe | Sms | Oem | Om oe 
ture at P leads also to these values of mass and - | 0-1682 | 0-0004682 | 0-1405 0-0001 | 0-01807 0-000615 0-016015 0-001446 0-01808 
momentum not being very definite. Nevertheless, | | 














these curves give useful corroboration to the curves | 
deduced from the cylinder diagrams, Figs. 6a| The state of affairs at the instant A O is such velocity, and thus possesses high momentum. The 
and 6), page 516, ante, both as regards the masses | that the greater part of the cylinder gases has left | gases remaining in the cylinder have also acquired 
and as regards the momenta. ‘the oylinder, and has passed the point P at high|a considerable momentum towards the exhaust 
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CHARACTERISTICS OF A KADENACY ENGINE. 
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earlier, the lack of means for measuring even the Fig. 15. so-called “ballistic” exit of the gases is the 
mean densities or temperatures in the gases rendered "rer irier t rT] |dominating factor in establishing the conditions 
necessary an indirect deduction of the temperature. | leading to the direct charging of the cylinder, in this 
In the treatments based on continuous flow, the | case from the atmosphere, through the admission 
“throat "’ of the convergent-divergent nozzle is port. The kind of interaction occurring between 
taken as the port opening, and a suitable coefficient | | the gases leaving the exhaust port and the external 
of discharge is assumed. The author has followed | gases is shown in Fig. 9, page 516, ante, and the 
this method in both the cases of Tables I and III, , exhaust organ must facilitate the exit of the gases 
and has taken 0-8 throughout as the value of the | from the cylinder. This organ must be dimensioned 
coefficient. In view of the pressures recorded at P | to meet the practical conditions of running, that is, 
in Fig. 9, page 516, ante, however, the evidence in |so that the charging will give the necessary order of 
support of the use of this assumption in the present | B.M.E.P. over the speed range desired. 
case is very uncertain. Measurements at the 
exhaust port, unfortunately impracticable, might APPENDIX. 
have thrown light on this matter. In these treat- \ | In describing the exhaust system shown in Fig. 8, 
ments, too, the whole of the energy to produce the A\ | page 516, ante, reference was made to the supple- 
velocity through the port is calculated from that | ¢ i mentary volume shown after the measuring point P, 
available from the adiabatic expansion of the gases \ \\ | and it was stated that, for the purposes of the present 
from the cylinder to the port. Between the values of + | analysis, the effect of this extra volume may be 
velocity in Tables I and LI1 there is little difference, | “i neglected. Fig. 15, on this page, shows two pairs of 
the increase of velocity following the adiabatic | diagrams taken at a point 9} in. from the exhaust 
expansion being small. All this is consistent with | port, and thus beyond the position of the supple- 
the view expressed earlier, that treatments based on 0 70 80 90 1007 mentary volume. One pair are upstream diagrams 
continuous flow are quite incomplete in connection and the other downstream diagrams, taken from this 
with the phenomena in actual engines. | point, with the engine running at 1,200 r.p.m., and 
Altogether, the author feels that, with regard | developing a B.M.E.P. of 99-7 lb. per square inch. 
to the properties of gases, the knowledge applied | The diagrams show pressure on a base of crank 
at present to internal-combustion engines is very | angle after E O, but the pressures were not calibrated 
incomplete. This is a fundamental matter in which Tiowmetrocm and thus no scale is given. The broken lines show 
the engineer may justifiably expect more guidance the conditions with, and the firm lines without, the 
from the physicist, in order to fill up such gaps as supplementary volume. It is noticed that the curves 
those indicated above. In considering the present | follow practically the same course in both pairs for 
experimental treatment, the author finds further | | the first 24 deg. after E O. Ignoring the interval of 
satisfactory support for the cpening statement of Iq | time between action at the exhaust port and action 
his earlier report, namely : ih | “h | at this measuring point, the differences shown, and 
“The basic contribution that Kadenacy has | \ | 1 : or subsequently, can have no effect on the 
made to engine design is his discovery that, imme- | | a | Ws) = motion of the gases passing through the exhaust port 
diately on rapidly opening the exhaust ports of an | Se h | during the first 22 deg. from E O, that is, during 
engine during the expansion stroke, there is, within | | } \ | the interval dealt with in Tables I to IV. While 
the first interval of time for a few thousandths of a | || | \ | the later differences are important in relation to the 
(ra%1.@) exe" | general engine performance, they, therefore, do not 


second, an urge or impulse in the gases within the 
cyl'ader to escape very rapidly from the cylinder, | scavenging pumps, inlet pipes or exhaust pipes are | enter into the present analysis. 
leaving behind them a depression. By suitable | necessary to enable such an engine to run and deliver | 
timing of the admission valve or port, the new charge | power. This extremely rapid exit of the exhaust | AMERICAN STEEL Propvction.—According to statistics 
is arranged to enter the cylinder behind the retreat- | gases may conveniently be termed ballistic, and | issued by the American Iron and Steel Institute, the 
ing exhaust gas. These actions are found to occur | experiment shows that it depends only on time.” | production of steel ingots and castings in the United 
with suitable port design and timing, and no| The present analysis demonstrates that this | States totalled 52,798,714 net tons during 1939. 
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10-GALLONS PER HOUR EMULSIFIER. 


MESSRS. IMPROVED EMULSIFICATION PROCESS COMPANY, 


csytheci) cat’ 


+ 


. eee ee P 


ue 


Onan 





Fie. 1. 


o~. 
Inlet 











LIMITED, LOUGHBOROUGH. 





The ram is of stainless steel coated with chromium 
| by a process giving a hard wearing surface. It is 
| carried in a stainless-steel sleeve supported in the 
| main casting and provided with packing of the hydraulic 
| type. The connection seer. above the packing is for 
| coupling to a clean-water supply so that the gland is 
washed and sealed, an outlet in the body casting 
permitting a constant flow of water to be used. This 
arrangement enables the machine to handle foodstuffs 
without risk of bacterial contamination from non- 
sterile packings. The water seal, moreover, permits 
| pumping to proceed consistently when viscous products 
are being dealt with, as it eliminates any tendency for 
air to leak along the ram and through the packings 
on the suction stroke. The pump body, which carries 
the suction valve and the discharge and homogenising 
valve, is held by a loose spigoted flange, with four set 
screws, as seen in Fig. 1, these screws also holding the 
packing sleeve in place. The parts are made of stainless 
steel. 

The suction valve is of the spring-loaded ball type 
and is housed in a combined guide and cleaning plug. 
It is situated immediately under the inlet connection, 
so that there is a straight-through passage for cleaning. 
The discharge and homogenising valve consists simply 
of a flat-ended rod, capable of reversal, which abuts 
on a nozzle-shaped seat. The valve is held against the 
seat by a strong spring, the degree of compression of 
which can be varied within wide limits by a screw 
fitted with a hand grip. The operation of the machine 
is as follows: The inlet is connected to a small tank 
or other pre-mixing device, the mixture being drawn 
into the cylinder on the suction stroke. On the return, 
or compression, stroke, the suction valve closes auto- 
matically, and the pressure rapidly rises to a value 
determined by the adjustment of the discharge-valve 
control spring. The rise of pressure eventually causes 
the valve to open, though only to a minute degree, 
and the small area of the orifice thus provided results 
in a discharge of a portion of the contents of the 
cylinder at an extremely high velocity. The undis- 
| charged portion in the cylinder is mixed with a fresh 
|supply on the next suction stroke and the cycle of 
operations is continued. An intimate admixture of 
| the phases is brought about, the disperse or oil phase 
| being reduced to a very fine state of subdivision from 
| the high shearing force to which it is subjected by its 
| passage through the restricted orifice of the discharge 
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THE ‘*IMPULSOR’’ EMULSIFIER. 


THE process of homogenisation, or the mixing of 
fluids and such solids as fatty substances to form a 
stable fluid which is not liable to subsequent separation, 


is too well known to call for detailed explanation here, | 


as is the extent to which the process is now employed 
in the manufacture of various foodstuffs and chemical 
products. The machinery employed has, moreover, 
been previously treated fairly fully in our columns, 
notably that manufactured by Messrs. The Brush 
Electrical Engineering Company, Limited, Lough- 
borough, examples of this firm's machines having 
been described and illustrated in ENGINEERING, vol. 137, 
page 146 (1934) and in vol. 141, page 419 (1936). These 
machines, however, were of large output capacity, that 
dealt with in the first-mentioned article having an 
output of 750 gallons per hour and being now manu- 
factured in a range of sizes with outputs of from 
25 gallons to 1,000 gallons per hour. Wide though 
this range is, there was still a gap to be filled, a small 
machine being needed for the processing of experi- 
mental emulsions in the laboratory and for commercial 
use where only a small output is needed. Messrs. The 
Brush Electrical Engineering Company therefore took 
over the manufacturing and selling rights of the 
‘* Impulsor ” emulsifier, formerly made at Greenford, 
Middlesex. The machine here described and _illus- 
trated in the accompanying Figs. 1 and 2, is now 
manufactured by a Brush subsidiary company, Messrs. 
Improved Emulsification Process Company, Limited, 
Loughborough. The output of 10 gallons per hour, 
which is the nominal size of the machine, is an average 
figure, the actual output varying from 8 gallons to 
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12 gallons per hour, this variation depending on the 
| viscosity of the material being processed. For the 
|new small machine it is claimed that its high effi- 
|ciency enables it to supersede the rotating type of 
emulsifier since it effects a great saving in the quantity 
of stabiliser used in a given emulsion, while the texture, 
stability and appearance of the finished product is 
greatly improved. Moreover, the construction of the 
machine is such that it can be used for iong periods 
daily without skilled attention and can be easily 
cleaned and sterilised without incurring the risk of 
one product contaminating a succeeding one. 

From the external view, Fig. 1, and the section, 
Fig. 2, it will be realised that the machine is very 
compact, since the overall length is only 2 ft. 4 in., 
the overall width 8} in., and the overall height 11 in. 
It is driven by belt on a flat flywheel-pulley 12 in. in 
diameter, power being supplied either from line shafting 
or by an electric motor. A motor of | h.p. is sufficient 
to drive it at its maximum pressure of 3,250 lb. per | 
square inch. The running speed is 275 r.p.m., and | 
rotation can be in either direction. The bed seat is | 
12% in. long by 6 in. wide, and four }-in. bolts are | 
sufficient to anchor the machine firmly. Referring | 
|to Fig. 2, the reciprocating movement of the ram 
|is seen to be derived from an eccentric integral with 
the shaft, the sheave of which is formed as a short 
connecting rod coupled to a cylindrical crosshead. 
The ram is secured to the crosshead by a cap ring, | 
the end of the ram being formed with a flange bearing | 
on both sides on renewable discs. The ram passes | 
out of the crank chamber through a plain gland, 
the crank chamber being wholly enclosed and containing | 
| oil. 











| valve. The design of the discharge valve, moreover, 
ensures the effective dispersion of these small globules 
in the dispersion medium. This thorough subdivision 
j}and dispersion, in conjunction with the stabiliser, 
| breaks down the surface tension of the globules and 
| prevents the cohesion of several small globules, which, 
in the form of a single larger globule, would separate 
out by reason of the difference in density between them 
|and the dispersion medium. The net result of the 
| process is, therefore, the production of a perfectly 
| stable emulsion. 





70-FT. LOCOMOTIVE TURNTABLE 
FOR THE L.M.S. RAILWAY. 


| THE well-known pattern of locomotive turntable, in 

which the rotation of the table is effected by laborious 
hand operation, is now being largely replaced by 
tables of the power-operated type. A typical turn- 
table of this kind, on the system of the London Midland 
and Scottish Railway Company is shown in Figs. 
1 to 6, on page 624, and on Plate XXXVII, this 
particular example having been supplied by Messrs. 
Cowans, Sheldon and Company, Limited, London-road, 
Carlisle. The turntable has an overall diameter of 70 ft. 
and is capable of turning all classes of engine and tender 
up to a total weight of 175 tons. From the general 
view, Fig. 5, page 624, it might appear at first sight 
that the turntable was of conventional design. Exami- 
nation of the drawings of Figs. 1 to 4, Plate XX XVII, 
will show, however, that this is not the case, since 
the girder on which the rails are carried is not con- 
tinuous, but is provided with a flexible joint, so that 
it can adapt itself to the load in whatever position 
the locomotive may be. This type of turntable is 
known as the non-balanced or articulated turntable. 
It will be realised that with a table having a continuous 
girder, the load, unless it be accurately balanced, tends 
to tilt the whole table, with the result that the pathway 
wheels on which the assembly is rotated may actually 
leave the pathway rail at one side. 





| With the articulated table, on the other hand, the 
| load is not onl 


y definitely shared between the centre 
pivot and the pathway wheels, but all these wheels 
remain in contact with the circular rail irrespective of 
the position and loading of the locomotive. Moreover, 
there can be no violent impact between the pathway 
wheels and the rail when the locomotive runs on or 
off the table, this jolting being a common occurrence 
with the older type of table. The general construction 
of the table comprises a pair of heavy girders carrying 
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the rails, which are of standard gauge and of a bridge 
section weighing 70 lb. per yard. The girders are 
suitably cross-braced and are provided at each side 
with a structure carrying a timber platform and 
handrails. The space between the rails is filled in 
with chequer plates. At each end, the main girders 
are bolted to a pair of cross-girders, on the top of which 
are the bearings for the pathway wheels. At one end, 
the gangway structure is extended on one side to carry 
the atmospheric engine supplying the turning power 
and the hand-operated turning gear, as shown in the 
plan, Fig. 4. The turntable rotates in a pit 70 ft. 2 in 
in diameter, so that there is a clearance of 1 in. all round 
the table. The pathway rail is 66 ft. 8 in. in diameter 
on the rail centre. The rail is of flat-bottomed section 
weighing 90 Ib. per yard 

The pathway wheels are 4 ft 
rolled steel-tyres, 

There are two wheels at each end 
girders on a wheel base of 13 ft “asured on a 
chord at the radius of the outer The axles 
are of steel and rotate in roller bearings at each side 
of the wheel. The central pivot, which is shown in 
detail in Fig. 3, consists of a heavy steel casting carrying 
a single row of ball The cap rotating on 
the bearings carries the bolts by which the table is 
suspended from it. Adjustment of these bolts enables 
a precise distribution, between the pivot and the path 
of the weight the table to 
The pit walls are provided, at or more 
positions on the circumference, with girders of fabri 
cated steel construction, which carry the end chairs of 
the running-on rails. A pair of these rails is seen at 
the bottom left-hand corner of Fig. 5, the turntabl 
being shown slewed round from the running-on position 


in diameter and have 
of course, 
of the main 


plain no flanges being, 


needed 
6 in., me 


bearing 


bearings 


way wheels borne on be 


made one 


in this view Correct alignment between the table 
rails and the running-on rails is ensured by a manually 
operated bolt at each end of the table, the bolts 


engaging with holes in the running-on girders when the 


table is to be locked for taking on or running off a 
locomotive 
The rotation of a power-operated turntable should 


since an external 
available at 
neither generally 


he effected from the locomotive itself, 
souree of power would require to be any 


hour of the dav or night. a condition 


economical nor desirable In the turntable now 
described, the motive power is derived from the 
stmosphere by creating a vacuum on the “ exhaust ™ 
side of an oscillating engine. This engine. which is 
clearly shown in Fig. 6, page 624, has a pair of oscil 
lating double-acting evlinders, each of 4} in. bore 
by 6 in. stroke The piston rods are attached to 


the pins of balanced dise-cranks, the cranskhaft being 
carried in a of between which 
pinion meshing with a spur wheel on a second motion 
shaft 
to one of the pathway wheels 
the 
being effected by 
of 


valves 


pair bearings is a 
which is finally geared to a spur ring attached 
There naturally 


admission 


are 
no valves on evlinders, and exhaust 
the opening and 
as the cylinders oscillate, but there 
the chamber between the cylinders 
means of these valves the reversal of the crank 
The chamber is divided into 
two compartments, connected, respectively, to the top 
and bottom ports of both cylinders, and having two 
vaives controlling the admission of atmospheric air and 
the withdrawal of air by ejector-created vacuum. 
Clearly, by opening one of the valves in each compart- 
ment and closing the other, the conditions on either 


side of the pistons can be reversed, with a consequent 


automatic closing 


ports ure four 


in seen 
und 


shaft rotation is effected, 


reversal of the direction of rotation of the engine 

The vacuum, as may have been already inferred, is 
derived from the vacuum-brake system of the loco- 
motive on the turntable, the operation of the table 
being as follows: The locomotive having been run 
on to the table, the fireman dismounts and couples 


the flexible hose seen in Fig. 6, to the train pipe, 

‘ich may be either on the locomotive or on its 
tender, The position of this pipe and the situation 
of the atmospheric engine on the table is indicated 


at a in Fig. 4, the hand turning gear being indicated 
at 4 and the locking lever at ¢. The fireman takes up 
& position at these controls and operates lever ¢ 
to withdraw the locking bol’s.) The engine-driver, 
who remains on the locomotive, then operates the 
vacuum brake ejector and the atmospheric engine is 
started by the fireman, who manipulates a single 
control lever te cause the engine to rotate so that the 
table round clock wise anti-clockwise 


swings in a or 
(iirection, as desired. When the running-off position 
is reached, the engine is stopped, the locking bolts 


engaged and the ejectors shut off, the final operation 
being that of uncoupling the hose. The table can thus 
be turned without effort on the part of the engine 
thro 180 in than two minutes 
The deg: vacuum required to operate the atmos 
pheric engine ic about 20 in. Hg 

As the reversing and speed control through the four 
valves is actuated by a single lever, the table is very 
readily stopped in the desired position while, in 
addition, dead-man " characterist ix in effect, 


crew in deg., less 


a 


18, 
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provided, run-away movements being thus impossible. | 
The hand turning gear 4 is seen behind the open hinged | 
cover of the atmospheric engine in Fig. 6. It consists 
of a column with two winch handles, which operate, 
through spur and bevel gearing, the pinion meshing 
with the spur ring on the pathway wheel. The hand 
gear is provided with a dog-clutch, visible in Fig. 6, | 
by which it can be engaged or disengaged as necessary. 
Normal operation of the table is effected by power, as 
already described, but occasionally it may be desired 
to turn it when unloaded, or it may be that, for some | 
vacuum may not be available. In such 
cases the hand winch is employed, this gear being so 
designed that the fully-loaded table, carrying 175 tons, | 
can be turned by one man. The clutch lever is inter- | 


PERSONAL. 


Mr. H. J. ALLCOCK and MR. 8S. W. MreLsom have been 
elected chairman and vice-chairman, respectively, of 
the Transmission Section of the Institution of Electrical 
Engineers for the 1940-41 session. 

Mr. 8S. B. HASLAM has been elected president of the 
Association of Mining Electrical Engineers. 

Sirk Harry Brown, the former of 
Posts and Telegraphs in Australia, has been appointed 
Federal Co-ordinator of Works for the Commonwealth 
Loan Council. 

Mr. F. 8. SprieGs, President of the Society of British 
Aircraft Constructors, has been made an honorary 
Fellow of the Royal Aeronautical Society. 


Director-General 


reason, a 


locked with the atmospheric engine control Jever in | Proresson A. M. Ponrmuvix has been clected an 

such a manner that the clutch cannot be moved so as honorary member of the Institute of Metals. 

to engage the hand turning gear while the vacuum Mr ps . Sieeietin Siti at Gin af ths 

system is being exhausted. The locking bolts are pa Dglinge PEPE . <P A 

: 7" . , Automobile Research Committee of the Institution of 

indicated at e in Fig. 1, from which it will be seen : : : 
Automobile Engineers, has accepted an appointment 


that both are simultaneously controlled by the lever ce, 
by means of a wire-rope system having adjusting 
turnbuckles. The push bars indicated at f in Figs. 
1 and 4, are provided for emergency use, in case of 
breakdown of the other two turning systems. Nor- 
mally, they are retracted as seen in Fig. 5. We under- 
stand from Mr. W. A. Stanier, Chief Mechanical Engi- | 
neer of the L.M.S. Railway, to whom we are indebted 
for the above particulars, that several turntables of the 
irticulated type have been installed and that replace- 


with another research organisation in September, and 
Dr. E. Girrenx, of King’s College, London, has been 
appointed his successor. 

Mr. W. A. TOOKEY, M.Inst.C.E., M.1.Mech.E.., 
M.I.A.E., requests us to announce that all communica- 
tions should now be addressed to 83, Cumberland-road., 
Bromley, Kent, and not, as formerly. to 36, Victoria- 
street, London, S8.W.1. 


Mr. E. LANCASTER BURNE, A.M.Inst.C.E., M.I.Mech.E.. 








ment of the older types is still proceeding has removed his office to 11, Great Ormond-strect, 
Holborn, London, W.C.1. 
PROFESSOR W. L. BRAGG, F.R.S., has been elected 


President of the Institute of Physics and will take office 
on October 1. 


BOOKS RECEIVED. 


Steel Manufacture Simply Explained. By E. N. Simons 


7 Sm GeoreGe Higeins, C.B.E., has been re-elected 
and Dr. Epwin Grecory. London: Sir Isaac! Chairman of Lioyd’s Register of Shipping. 71, Fenchurch- 
Pitman and Sons, Ltd. [Price 6s. net.] street, London, E.C.3, for the ensuing year. Mr. E. L. 

Hoisting Machinery. Comprising Cranes, Derricks, | JACOBS has been re-elected deputy chairman and 


Grabs, Skip Hoists, Stackers, Telphers and Transporters. 
By W. H. ATHERTON. The Technical Prese 
Limited. [Price 32s. 6d.) 


treasurer, and Mr. R. M. K. TURNBULL and Mr. ROBERT 
CorrRY. joint of the of 
Classification. 


London : chairmen Sub-Committee 


Electric Model Railways. From Mains to Trains. By . a. Gee 
“ye " Lt.-CoL. J.T. C. MOORE-BRABAZON has been appointed 
E. F. Carter. London: Percival Marshall and Co., : . a 
Ltd I , t chairman of Messrs. Briggs Motor Bodies, Limited, 
std. *rice 2s. net.] 
. Chequers-lane, Dagenham, Essex, in succession to 
1001 Mechanical Facts Made Kasy. A Handbook of - : 
n ie the EARL OF GRANARD. 
Simple Mechanical Knowledge. Edited by PERCIVAL 


. MESSRS. BROADWAY ENGINEERING COMPANY, LIMITED. 
Percival Marshall and Co., Ltd. I 


MARSHALL. London 


Price 38. 6d. net.] Carlisle-road., Hendon, London, N.W 9, have been 
Ciovernment of Transjordan. Report on the Water Resources epacintes om ogee ie nena aseaggreyl anal 

of Transjordan and Their Development. By M. G. facturing Company. Los Angeles, California, U.S.A. 

lontpes. Incorporating a Report on Geology, Soils and Mr. ARNOLD WALTERS has been appointed repre- 


sentative, in Scotland, of Messrs. Newton, Chambers and 
Company. Limited, Thorncliffe Ironworks, near Sheffield, 
for blast-furnace and steelworks plant. He is succeeding 


Vinerals, and Hydro-Geological Correlations. By G. 8. 
BLAKt London: The Crown Agents for the Colonies. 
Price 30s.) 








i New Dictionary of Chemistry. Edited by Dr. STEPHEN Mr. JAMES TaYLor, 102, Bath-street, Glasgow, who 
MIALL. London: Longmans, Green and Co., Ltd. | )#s retired. 
Price 42s. net.) Messrs. ©. H. MountTrorp. 68, Nechells Park-road, 
Vechanism and the Kinematics of Machines. By W. Birmingham, 7. have been appointed the sole Midland 
Sreeps. London Longmans, Green and Co., Ltd. | agents and representatives of Messrs. Taylor Stoker 
Price 18s. net.| Company. Limited, 25. Russell-square, London, W.C.1, 
United States National Bureau of Standards. Building | manufacturers of the Taylor “ Lo-Hed ” hoists. 
Vaterials and Structures. Report BMS 37. Structural Mr. G. H. NISBETT. who has been an executive officer 
Properties of Palisade Homes” Constructions for | of Messrs. British Insulated Cables, Limited, for forty-six 
Walls. Partitions and Floors Sponsored by Palisade | years, has relinquished his duties as managing director. 
Homes By H. L. Whrarrremore and A. H. STANG,/ He will continue to act as deputy-chairman 
with the collaboration of T. R. C. Wiison. [Price 
10 cents.) Report BMS 43. Performance Test of Floor 
Coverings for Use in Low-Cost Housing. Part 2. By TENDERS. 


4. KOERNER. [Price 10 cents.] 
of Documents. 
A Digest of Chemistry 


P. A. SIGLER and E. 
Washington: Superintendent 
K ingsett’s Chemical Encyclopedia. 
and lta Industrial Applications. Revised and edited 
by Dr. R. K. Strong. Sixth edition. London: 
Bailliére, Tindall and Cox, 7 and 8, Henrietta-street, 


WE have received from the Department of Overseas 
Trade, Great George-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


W.C.2. [Price 45s. net.) 
Department of Scientific and Industrial Research. Building Electrical Equipment for reconstruction of electricity 
Research. Wartime Building Bulletin No. 1. HKeonomic | andertaking. including switchgear, transformers, cable. 


Type Designs in Structural Steelwork for Single Storey | and joint boxes. Municipality of Umtali, South Africa ; 


Factories. (Price 1s. net.| Wartime Building Bulletin | July 26. (T. 20,472/40.) 
No. 2 The Application of Reinforced Conerete to Electrical Equipment. With reference to the call for 
Wartime Building. |Price 6d. net. London : H.M. | tenders for high-speed circuit breakers, isolating links and 
Stationery Office. other electrical equipment, noted on page 562, ante, we 
The Oil and Petroleum Year Book for 1940. A Record | now learn that the South African Railways and Harbours 
of Companies Interested in the Oil Industry. Compiled | have postponed the closing date from July 17 until 
by W. E. Skinner. London: Walter E. Skinner,| august 6. (T. 19.785 /40.) 
15, Dowgate-hill, Cannon-street, E.C.4. (Price 10s. House-Service Cut-outs. City Council, Johannesburg : 
net July 13. (T.Y. 20,539 /40.) 
The Alloys of Iron and Chromium. Volume Il. //igh- . P fr ‘ . : 
Chromium Alloys. By A. B. KINZEL and RUSSELL second pemny-dentrodlig snth-mnanagt: ee ee 
FRANKS. London: McGraw-Hill Publishing Co., Ltd. END, water Rewer, coshess GNG Bnageyaters. Cily 
Price 40s. Council, Johannesburg; July 13. (T. 20,543/40.) 
lnited States Bureau of Labor Statistivs. Serial No. Coir Rope, circumferences ranging from 24 in. to 18 in. 
R.1067. Hourly Earnings in Dyeing and Finishing | South African Railways and Harbours, Johannesburg ; 


(T. 20,544/40.) 
Road Plant and Waterworks Equipment. With regard 
to the call for tenders for road plant and waterworks 


of Cotton, Rayon and Silk. Serial No. R.1078. Wages, | August 23. 
Hours and Working Conditions of Union Street-Railway 


Employees, June 1, 1939. Washington : Superintendent 


of Documents. }equipment for new schemes, noted on page 582, ante, 
Elements of Sanitation Edited by E. 3. HOPKINS. we now learn that the Town Engineer. Beaufort West, 
London Chapman and Hall, Limited. [Price| South Africa. has postponed the closing date from 


net June 24 until July 22. (T. 19,.829/40.) 


21s 























CARDIFF, Wednesday. 
The Welsh Coal Trade.—The decision of the French 
Government to cease hostilities resulted in the official 
suspension of shipments of coal to France, which has 


| 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The aggregate tonnage output of 


always been South Wales’ largest individual customer | iron and steel is at a record level, but provides little 


for coals. 
were available, 1938, France took just over 4,400,000 
tons, compared with a little under 6,100,000 tons in 1937. 
Since the outbreak of the war, France has been making 
increasing demands upon local shippers, who have made 
every effort to maintain deliveries to this market. It 
was partly to meet France’s war needs that steps were 
taken to expand the coal output. Following the sus- 
pension of deliveries to France, supplies of coal for early 
shipment became more readily available on the steam-coal 
market than had been the case for a long time. Conse- 
quently, it is cOnfidently anticipated that exporters will 
now be able to take full advantage of the business 
available in other countries. It was officially announced 
by both the miners’ and owners’ representatives during 
the week, that there was no reason for any relaxation 
in the efforts being made to increase production. Follow- 
ing the recommendation of the coalfield conference, the 
men have instituted a coal-producing shift on Sunday 
nights at all collieries in the coalfield at which it was 
practicable. Despite the fact that supplies of all 
descriptions were more readily available on the market, 
sellets were showing the greatest reserve and the general 
tone was consequently firmly maintained. There was 
a sustained demand from inland users for cokes, but 
the tone was firm. Patent-fuel manufacturers were 
busily engaged and a steady tone ruled. 

The Iron and Steel Trade.—Activities in the iron and 
steel and allied industries of South Wales and Monmouth- 
shire were well maintained during the past week. There 
was a keen request for the various finished products and, 
with order books well filled, most works were engaged 
practically to full capacity. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. * 


Tron and Steel.—-The last two months have witnessed 
a large increase in the output of steel and engineering 
products generally in the Sheffield district. the current 
output being substantially greater than the peak reached 
during the last war. Sheffield Corporation is making 
special arrangements to collect scrap metal of all types, 
and although a large tonnage was collected last month, 
the figure is expected to be exceeded during the current 
month. The demand for raw and semi-finished materials 
continues to increase. Greatly extended batteries of 
furnaces are operating continuously and are turning out 
record tonnages. The requirements of pig iron and 
hematites are obtained without difficulty. Re-rollers 
are busily employed, and structural steel is in strong 
demand. A large number of overseas inquiries for a 
variety of equipment and machinery are circulating in 
the heavy-machinery and engineering branches. The 
call for increased outputs by the Government has resulted 
in many works formulating plans for extensions to their 
productive capacities. The manufacture of large hollow 
forgings and boiler drums is making satisfactory progress. 
These are on order for power-station extension schemes. 
Orders for heavy grinding and crushing machinery are 
reported to be less plentiful on export account. The 
medium branches are employed to their full capacity, 
and the tool trades are operating at high pressure. 

South Yorkshire Coal Trade.—Outputs at all the pits 
in this area show an increase. Industrial concerns are 
taking record tonnages of coal, and stocks are being 
accumulated at many works. Railway companies are 
in the market for large quantities of locomotive fuel. 
Householders are buying now for their winter require- 
ments. The coke market is satisfactory. 








THE LaTE Mr. A. H. Carnt.—We note with regret 
the death of Mr. Alan Hubert Carnt, which took place 
as a result of a motor-car accident on the North-road 
on June 13. Mr. Carnt, who was a director of Messrs. 
Peter Brotherhood, Limited, Peterborough, was 45 years 
of age. He was the only son of Commander A. J. Carnt, 
of Walton, and was educated at Blackheath Preparatory 
School and at Oundle. In 1912 he entered Messrs. 
Brotherhood’s works, but on the outbreak of war in 
1914 he joined the army and was given a commission 
in the Royal Engineers. He later transferred into the 
Royal Flying Corps, and as the result of a crash was 
invalided home, but, on recovery, returned to the Royal 
Engineers. Subsequently, he joined the Royal Tank 
Corps, in which he was serving at the conclusion of 
hosvilities. He was appointed a director of Messrs. 
Brotherhood in 1931 and for the last few years had been 
in charge of the firm’s refrigeration department. 











In the last year for which official figures | tonnage for ordinary purposes, national requirements 


absorbing the bulk of the production. Much of the 
plant is operating at full capacity. At certain works the 
necessary renewals of machinery are proceeding expedi- 
tiously and the production of material promises to be 
increased still further. 

Cleveland Iron Trade.—Very little Cleveland pig is now 
obtainable, but foundry-iron users are still receiving 
adequate supplies from the Midlands. Prospects of a 
resumption of a regular make of Cleveland pig are as 
remote as ever. 

Hematite.—Producers of East Coast hematite contrive 
to cover the heavy and expanding requirements of con- 
sumers but are unwilling to add to their extensive 
commitments until a material improvement in the 
statistical position is assured. To meet the increasing 
demand, an early addition to the make,is essential, 
and a movement to achieve a satisfactory handling of 
the situation is proceeding. Consuming works owned 
by hematite producers continue to take up most of the 
blast-furnace output, but other delivery obligations are 
extensive. Customers who are well bought are insisting 
on full contract deliveries and are endeavouring to make 
forward purchases. 

Basic Iron.—Basic-iron makers continue to use the 
whoie of their output at their adjacent steelworks. 


Foreign Ore.—Consumers of foreign ore have ample 
supplies for current needs and imports are quite up to 
expectation. While the forward position is not clear, 
the sources of supply are still considerable. 

Blast-Furnace Coke.—The supply of Durham blast- 
furnace coke are plentiful, but sales are few. Local users 
are well covered and sellers are disinclined to add to 
their commitments. 

Manufactured Iron and Steel.—Imports of American 
semi-finished iron and steel, particularly the latter, 
are enabling re-rollers to keep their mills actively 


employed. The home make of steel semies has also 
been augmented; finished-iron firms are gradually 
increasing production. Engineering constructional 


schemes, shipbuilding requirements, and other work 
are taking a large proportion of the output of finished- 
steel works. 

Scrap.—Certain kinds of iron scrap are in fairly good 
supply, but larger deliveries of steel scrap are still 
required. 








SMALL-TOOL BALANCING DEvICE.—The extending use 
of small electric and pneumatic tools has resulted in the 


development of a spring-operated suspending device for 


balancing their weight. The larger tools of this class 
have been thus catered for for some time, an illustrated 
account of such a device having been given in ENGIN- 
EERING, vol. 121, page 644 (1926)... The new appliance, 
which is known as the “‘ Midget ’’ Balancer, is for the 
suspension of any portable tool, jig or fixture weighing 
up to 8 lb., and is made by Messrs. The Consolidated 
Pneumatic Tool Company, Limited, 232, Dawes-road, 
London, S8S.W.6. It is designed on the same general 
principles as the larger balancer made by the same 
firm, and referred to above, but the adjustment of the 
spring tension is somewhat simpler. The use of the 
balancer greatly adds to the efficiency of the operator 
by reducing fatigue and saving the time required for 
adjustment of the chain blocks, etc. 





EXPORTERS’ RISKS IN WAR TIME.—The Export Credits 
Guarantee Department, 9, Clements-lane, Lombard- 
street, London, E.C.4, has announced an important 
extension of the facilities provided for insuring exporters 
against the risks of export trade in war time. The 
Department is now prepared to cover exporters against 
risks of their being unable to effect shipment of goods 
under export orders by reason of (a) the insolvency of 
the buyer before shipment is due to take place; (b) the 
imposition of import restrictions in a buyer’s country, 
after an order has been placed ; and (c) the occurrence of 
war, invasion, civil commotion and the like. Two forms 
of policy will be issued, available, respectively, to holders 
of the Department’s Comprehensive Guarantee and other 
traders. The policy in either case covers an exporter’s 
entire trade and 75 per cent. of the loss is covered on 
very favourable terms. The Department’s guarantees 
against insolvencies overseas, the transfer risk and the 
pre-shipment risk when combined with the customary 
commercial insurance (such as marine) give an exporter 
a wide measure of protection against his principal 
trading risks from the time of booking an export order to 
the final receipt of payment. 


| NOTICE OF MEETING. 
Ir is requested that particulars for insertion in this 
| column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 
INSTITUTION OF CIVIL ENGINEERS.— North Western 
Association : Wednesday, July 3, 6.30 p.m., The College 
of Technology, Manchester. Lecture: ‘‘ Recent Develop- 
ments in Air Raid Precautions,’’ by Mr. R. E. Bowles. 








NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade 
arrangements are being made still further to improve 
on the recent record output figures, and the men are 
responding loyally. The production of steel has been 
maintained during the past week on a very high level, 
but little is being freed for other than essential purposes. 
The shipyards are actively employed and are consuming 
a very large tonnage of plates, sections, etc., and the 
demand from other buyers is also extremely heavy. 
There is a heavy demand for light steel plates afid sheets, 
and makers are all working at high pressure to overtake 
urgent orders. Drums and containers of all kinds are 
being turned out in large numbers, and all establish- 
ments are working to their full capacity. The raw 
material position is satisfactory. The following are the 
current prices :—Boiler plates, 131. 8s. per ton; ship 
plates, 121. 10s. 6d. per ton; sections, 12/. 8s. per ton ; 
medium plates, # in. thick, weighing 6 lb. or more per 
square foot, 14/. per ton, and weighing under 6 Ib. but 
not less than 4-81 Ib. per square foot, 14/. 10s. per ton ; 
black-steel sheets, No. 24 gauge, in 4-ton lots, 17/1. 10s. 
per ton; and galvanised corrugated sheets, No. 24 gauge, 
in 4-ton lots, 207. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland, and the 
works are fully occupied. The re-rollers of steel bars 
have so much work on hand that whenever possible 
production is continued on a seven-day week basis. 
The supply of semi-manufactured steel is sufficient to 
ensure continuous running for the present, and forward 
deliveries have already been negotiated. Prices are 
steady and are as follows :—Crown bars, 141. 2s. 6d. 
per ton; No. 3 bars, 12/. 10s. per ton; No. 4 bars, 
12. 15s. per ton; and re-rolled steel bars (tested), in 
4-ton lots, 141. 3s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.— Active conditions continue to 
prevail in the Scottish pig-iron trade and the present 
output is on a much higher scale than it has been for 
some time past. Every effort is being made to keep 
the blast-furnaces running at full capacity. Deliveries 
are being made rapidly and stocks are not being allowed 
to accumulate. The following are the current market 
prices :—Hematite, 61. 7s. 6d. per ton, and basic iron, 
5l. 4s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 5l. 15s. per ton, and No. 3, 
5l. 12s. 6d. per ton, both on trucks at makers’ yards. 








LAND-DRAINAGE SCHEMES.—A circular issued by the 
London Chamber of Commerce states that the period 
in which grants are available towards the cost of land- 
drainage schemes in England and Wales has been extended 
by the Minister of Agriculture and Fisheries, with the 
consent of Parliament, until July 31, 1941. 

Export LEAFLETS OF FLOUR-MILLING AND Foop- 
PREPARATION MACHINES.—Messrs. E. R. and F. Turner, 
Limited, milling engineers, Foxhall Works, Ipswich, 
have issued a folding leaflet containing 90 reproductions 
of photographs, and brief descriptions of their complete 
range of washing and conditioning, dry-cleaning, sifting, 
grinding and milling machines, purifiers, dust collectors, 
and flaking, breakfast-food and other plant and machinery 
and accessories. Identical leaflets, printed in French, 
Portuguese, Spanish and German, have also been issued 
and these should greatly facilitate relations with overseas 
buyers. 





COLLECTION OF WASTE MATERIAL ON L.M.S. RAILWAY 
IN Lonpon.—Three specially-adapted railway vans are 
touring 100 London Midland and Scottish Railway 
stations in the London area to collect war-time salvage. 
By this and other means, 100 tons of salvage, including 
scrap metal, waste paper, old rope, straw and timber, 
have been collected since the scheme was put in hand. 
The vans operate on circuits ranging from three to six 
days each and are taken from station to station by 
ordinary trains, so that the expense of collection is 
negligible. All the scrap and waste material collected 
by the vans is taken to a central depot in North London, 
where it is sorted and afterwards disposed of to the best 


advantage. 
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NEW HIGH-VOLTAGE LABORATORY 
OF THE BUREAU OF STANDARDS. 

\ snort account of the new high-voltage laboratory 
which has recently been completed for the National 
of Standards Washington, given by 
B. Silsbee in the June issue of Electrical Engi 

This will enable the four classes 
of work undertaken by the laboratory, namely, X-ray 
and nuclear th 
voltage transformers, the testing of insulating materials 
for the Federal Government, and research and develop- 


Bureau 
Mr. F, 


neering 


in 18 
laboratory 


physics studies, precise calibration of 


ment on methods of measurement at high voltages, 
to be carried out on a more extensive scale. 
The new building consists mainly of a large room, 


135 ft. long, 65 ft. wide, and 60 ft. high, in which the 
for the will installed, 
Contiguous to this is a five structure housing a 


equipment higher voltages be 


storey 
number of smaller laboratories, in which apparatus for 


lower voltage work will be provided, as well as office 
accommodation and the control apparatus for the 
higher voltage equipments. The walls of the large 


room are lined with copper sheet, and the external 


walls are thermally insulated with a 3-in. layer of 
cork. The ceiling is of metal and steel armouring, which 
is bonded to the frame of the building, has been cast 
into the concrete floor The conducting lining serves 
three purposes It makes the bound charges induced 
on the walls by the pressure of electrically-charged 
conductors definite it prevents interference with 
radio measurements in the other laboratories; and. 


walls relatively tight against the 
The climate of Washing- 
ummer that many types of electrical 


finally, it renders th 
infiltration of water vapour 
ton is so humid in 
measurements are rendered impossible owing to surface 
leakage over the insulation Special equipment is, 
therefore, provided for drying the the 
of the building. ‘To protect the workers in the small 
s from seattered X radiation, a 12-in. con- 
crete wall has been erected between them and the main 
\ll equipment which might produce noise 


tir in interior 


laboratori 


laboratory 
or vibration has also been housed in a separate annexe. 

Che equipment for X-ray work includes a cascaded 
bank of ten units, each transformer, 
rectifier and capacitor These have a current rating of 
25 milliamperes and are designed, when connected in 
series, to produce 1,400,000 volts di-ect-current of either 
polarity. They can be used to supply any one of three 
vacuum tubes, two of which are for X-rays, while the 
third is a source of neutrons. Other equipments giving 
400,000 volts, 200,000 volts, and 10,000 volts are also 
available. The equipment employed for testing voltage 
transformers for ratio and phase angle is based pri- 
marily the 


consisting of a 


precision-shielded resistor now used at 
the Bureau. This is suitable for pressures up to 30 kV. 
In the past, two 10-kVA transformers rated at 100 kV 
have been used to step up the precision meas! cements 
over a range of 4 to | by changes in their high-voltage 
connections from parallel to series. In the new labora- 
tory, a further 2 to | step-up is obtained by using a 
100-k VA transformer with two high-voltage coils, which 
may be connected in series to give a pressure of 250 kV. 
The high-voltage attracted-dise electrometer will be 
installed in a room of which the temperature can be 


on 
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accurately controlled. 
been used up to 100 kV as an independent check on the 
ratio measurements, and in its new quarters, is suitable 
for pressures up to 300 kV. An additional independent 
means for measuring ratio and phase angle will be 
secured by the use of air capacitors, a number of which, 
it is anticipated, will be constructed in the near future. 
The first of these will be of the compressed-gas type for 
use up to 150 kV, while later a free-air capacitor for 
250 kV will be installed. These capacitors will provide 
an additional independent means for measuring ratio 
and phase angle on voltage transformers and can also 
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This instrument has already | be used as standards for the measurement of dielectric 


loss in insulation. 

The existing equipment for testing the dielectric 
strength of insulating materials and the flash-over 
voltages of insulating structures will be suppl>mented 
by three new 350-kV testing transformers, which can 
be connected in cascade to give 1,050 kV to earth at 
60 cycles. An impulse generator with an energy rating 
of 33,000 Joules will also be installed, and will give a 
pressure of 2,000 kV when used with a Marx circuit. 
This equipment will be arranged so that it can also be 
used as a source of surge current at LOO kV. 
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able regularity, but cannot be guaranteed. 


the Minister of Labour, and Lord Beaverbrook, 
Minister for Aircratt Production, have given clear 
indications that they have taken an accurate 
measure of their respective tasks, and direct 
observation confirms that their efforts and those 
of the organisations that they command are bearing 
good fruit. The losses of material involved in the 
withdrawal of the British Expeditionary Force 
from France, so soon after that from the Low 
Countries, are obviously great, but they are being 
made up at a gratifying rate, and the pace of 
production is still accelerating. Even so, however, 
it may be questioned whether the basic idea of a 
long-term plan of munitions production is not 
being pursued too religiously, to the exclusion of 
means and expedients which, while they might be 
difficult to fit into the framework of existing schemes, 
might still form useful auxiliaries to them. 

| As Mr. Bevin has indicated, not every man at 
present unemployed would be necessarily an asset 
if a niche could be made for him; but there does 
seem to be a curious reluctance, in some quarters, 
to make immediate use of personnel and methods 
which the experience of the previous war showed 
to be a valuable reserve. For example, very large 
quantities of munitions were produced, between 
1915 and 1918, by voluntary labour, working in 
small repair shops and similar establishments. 
We have in mind one shell-turning plant, which 
began in a small way in the repair shop of a provincial 
tramway system. The paid personnel numbered 
less than half a dozen, drawn from the permanent 
staff of the tramway department, and they were 
responsible for the preparation. and maintenance 
of the machines and the organisation of supplies of 
material. The whole of the machine operators 
were local residents, men and women of all ages 
trom 16 to 60, who gave their services as and when 
they could. Sufficient volunteers were obtained, 
who were in a position to work four or five hours at 
more or less regular intervals, to ensure that a 
majority of the machines would be kept continuously 
at work, day and night. Many others were able to 
work only an hour or perhaps two at a time, and 
could not undertake regular attendance: they 
reported for duty when they could, operated a 





Serial advertisements will be inserted with all practic- | 
> = —_—— = — 
|AIDING MUNITIONS PRODUCTION. 


Classified advertisements intended for insertion Pee mee Linc a mete ero or being 
in the current week’s issue must be delivered no’ | '!® “st to — Saas BO RRS Ras © Reap ss Nee “ 
later than first post on Wednesday. Alterations |i" his time—‘ but most of it never happened. 
to standing advertisements must be received| lhe correctness or otherwise of the attribution 
at least 10 days previous to the day of publica- does not matter greatly at the moment, but the 
tion. Passed proofs must be in our hands by) philosophy underlying it may be appropriately 
Saturday morning, otherwise they will be | commended to those who have seen, in the defection 
taken as correct. The Proprietors will not hold | 4¢ King Leopold, the intervention of Italy, and now 
Consens spenene for blocks left in their |; capitulation of the French Government (we 
possession for more than two geass. refrain deliberately from writing “of France ’’), 
All accounts are payable to **‘ ENGINEERING,” Ltd.|so many gloomy and distressful portents of the 
Cheques should be crossed “‘ The National Provincial | ultimate outcome of this present struggle. Of 
Bank, Limited, Charing Cross Branch.” Post Office| reason for complacency, for the persistence of 
Gudevs should be made payable at Bedford Street, | what future historians may well come to describe 
Strand, W.C.2. |as the “‘ Maginot complex’ which has cost France 
| (and Britain) so dearly in the past few weeks, there 
‘is none whatever; but it is always advisable to 
| remember that there are two sides to most questions, 
|and that the conquest of Great Britain, from the 
|enemy’s viewpoint, must assuredly be a problem 
| that is causing the German High Command very 
| considerable searchings of mind. 
| It is encouraging to examine the position from 
| the other side, bearing in mind that the very fact 
of the elimination from the contest of the armies 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 











machine if a suitable one was available, or assisted 
in the general labouring or clerical work if nothing 
else offered. 

To run a works successfully on such lines 
naturally calls for a considerable organising ability ; 
but in this case the ability was there, and the 
output was so satisfactory, both in quantity and 
quality, that the local controller of machine-tool 
supplies diverted to the erstwhile tramway shop a 
number of machines intended for a national muni- 
tions factory, which was not quite ready to receive 
them. During the latter half of the war, we had an 
opportunity to pay an unofficial visit to the shop, 
and to watch the night shift at work. Men and 
women came and went, in their own cars, on bicycles, 
or on foot, as their other avocations permitted or 
required, all through the night ; but the work never 
ceased. The machines were almost as varied in 
type as the operatives, but they were well main- 
tained, and there was a sufficient leaven of technical 
skill, provided, for example, by amateur model- 
makers, bicycle repairers, and men who had served 
an engineering apprenticeship but had subsequently 
turned to other occupations, to ensure that they 
were treated with reasonable care. In this particular 
case, the principle of voluntary work was fully 
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| are formidable in the extreme. 


justified by results, and, although a much larger 


| fighting in France has greatly restricted the possibl 
: | awed . proportion of the possible reserve of personnel is 


| scope of an enemy intelligence service. All through bay: ; : 
| the war of 1914-18, the Allies were being told that | €g2ged on civil-defence work in this war, the 
| one main reason why their forces made such slow possibility of organising a chain of such establish- 
| progress against the German forces was that the | ™ents at the present time appears to deserve a more 
| Germans possessed the great advantage of fighting | active investigation than it seems to have received. 
| from interior lines, within which they could move! The policy of utilising the resources of technical- 
| their troops freely to reinforce weak sectors. That | school workshops to produce gauges and other 
| advantage is now ours, and to a degree that Germany | small components is making satisfactory progress. 
| never enjoyed, as our sources of supply in the Empire | We have received some complaints that offers of 
| and the United States are assured. In such circum- | part-time service in such shops have been declined, 
stances, the problems confronting an attacking force | for the reason that no arrangements had been 
made in particular localities to undertake productive 
For some time yet to come, however, the full| work in the schools. It is easy to understand the 





| weight of overseas support cannot be brought to | dissatisfaction which such a reception can cause, 
| bear, and meanwhile the industry of this country | 
| is charged with a heavy task. 


but there is no reason to suppose that it will be of 


Mr. Ernest Bevin,'long duration. The amount of preliminary staff 
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work involved in organising the distribution of 
orders and of materials to a large number of small 
establishments is not always appreciated, and in 
view of the short period that has elapsed since the 
announcement that work of this kind would be 
allocated to the technical schools, the progress 
already made must be regarded as satisfactory. 
The contention that this step should have been 
taken a year ago is reasonable; but it does not 
appear that there has been any avoidable delay 
in implementing the decision, now that it has been 
made, and, in the interim, the school workshops 
have been usefully employed in their primary 
purpose of affording engineering training. 

If excuses can be made, however, for apparent 
failure to turn such establishments on to munitions 
production immediately on the outbreak of war, 
it is difficult to see adequate reasons for the persistent 
refusal to take advantage of certain other sources 
of valuable technical skill. In many cases, the 
reason seems to be nothing more substantial than | 
the arbitrary application of a rigid limit of age 
beyond which it is apparently assumed that no 
useful service can be expected. The question ot 
remuneration is a contributory though not a major 
problem, in many cases; but the sore point is the 
inability to secure any useful work or even an 
opportunity to establish a claim for consideration. | 
Centralisation is admirable in theory and presents 
undoubted advantages in practice, in appropriate 
cireumstances; but the disadvantages are not 
negligible, and the difficulty of accommodating a | 
system, originally designed to deal with manual 
labour, to so individualistic a range of occupations 
as is represented by professional engineering, is one 
which should have been foreseen. The officials of 
the Central Register may not regard as of much 
importance the circumstance that so many of the 
registration cards returned through the engineering 
institutions bear the classification numbers of 
yeneral categories—the use of which, the instruc- 
tions state, ‘should be avoided if possible ’’; but 
it is a pointed commentary on the system itself 
that so many men, trained in the habit of exactitude, 
should find such difficulty in defining their own 
vategories. The schedule of classifications is, in 
fact, eminently suited to the sorting and grading of 
men who have got into grooves at an early age and 
have been content to remain there, but it is a 
handicap to the men of wide and varied experience ; 
yet these are the more likely to adapt themselves 
quickly and effectively to novel conditions and to 
display initiative In an emergency. 

If these remarks appear somewhat cursory, it is 
because they attempt to present at once the sub- 
stance of a variety of personal views that have 
been brought to our notice by letters, in conversa- 
tion, and as a result of direct observation. One 
feature that the original communications have in 
common, almost without exception, is their com- 
pletely unselfish outlook ; the complaints are not 
that the individual has been deprived of the oppor- 
tunity of pecuiuery gain, but that there must be 
some serious defect in a system which places so 
in the way of people who want to 
and who, not solely on their own 
to be capable of doing it. 


many obstacles 
do useful work 
showing, appear 





THE NATIONAL PHYSICAL 
LABORATORY. 

Tue Annual Report* of the National Physical 
Laboratory for 1939 reveals that, although the | 
outbreak of war has led to a considerable expansion 
of the work carried out on behalf of the Service and 
Civil Defence Departments, and to some redistri- 
bution of the staff to cope with the war-time pro- 
blems encountered in industry, it has been found 
desirable to continue many of the major researches 
in progress prior to the war and to maintain at a 
high level all the standards of physical measure- 
ment for which the Laboratory is responsible. 
Since most of the special problems arising from the 
war are confidential, the somewhat brief accounts of 
the Laboratory's work, given in the Report, deal 
mainly with long-term researches, many of which | 


* The National Physicai Laboratory Report for the Year 
H.M. Stationery Office. 


1939. (Price 2s. 6d. net.) 
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have been advanced to important extents, especially 
in cases where progress results can serve, even 
partially, the immediate purposes of industry. 
Engineering.—In the Engineering Department, 
for example, an investigation of the mechanical 
properties of plastics is being carried out, chiefly 
with the object of using these materials in aircraft 
construction. The results obtained will, of course, 
also be valuable in the more general engineering 
and architectural applications of plastics, and in 
this connection one branch of the investigation is 
specially directed to developing a satisfactory 
method of measuring the surface hardness of 
moulded plastics, such as synthetic-resin bonded 
board, and filled synthetic-resin and casein pro- 
ducts, which take a fine surface finish. A develop- 


ment in the study of fatigue of metals is the design | 
of a rotating-bending machine to test specimens | 


up to 2 in. in diameter. This machine is to be used, 
first, to investigate scale effects in fatigue pheno- 
mena, and subsequently to examine industrial 


engineering components incorporating stress-con- | 
centrating features for which specimens of large | 


size are required. Similar work, under combined 


bending and torsional fatigue, has been carried out | 


during the year on circumferentially notched speci- 
mens of seven different steels, for which stress- 
concentration factors have been found to vary from 
1-5 to 2-4 in pure bending, and from 1-2 to 1-8 
in pure torsion, with intermediate values for com- 
binations of the two forms of stressing. Tests, in 
a rotating-strut machine,* on wires subjected to 
various grinding, polishing, and heat treatments, 
have revealed that successive reductions in diameter 
do not continuously increase fatigue resistance, and 


|that cyanide heat-treatment can give practically 


the full intrinsic fatigue resistance without surface 
grinding or polishing. 
of welded construction for large pressure vessels, 
intended for the transport of liquefied gases, fatigue 
tests under direct tensile loading at right angles 


to the direction of the weld have indicated that the | 
fatigue limits of normalised water-gas forged welds | 


range from 12 tons to 15 tons per square inch ; 
and of normalised electric-arc welds range up to 


14 tons per square inch ; as compared with 16 tons | 
per square inch for the }-in. mild-steel boiler plate | 


in which the joints were made. As regards small 
cylinders for transport of compressed gases, tests 
and examinations have been continued on cylinders 
of manganese (1-3 per cent. to 1-7 per cent.) steel, 
to the stage that recommendations as to the use of 
this material have been made to the Home Office 
through the Gas Cylinders and Containers Com- 
mittee. 

Among the more fundamental engineering re- 
searches, further X-ray studies of the deformation 


and fracture of metals have revealed important | 


differences in behaviour between aluminium in the 
single-crystal and polycrystalline conditions. The 


creep behaviour of a 0-17-per cent. carbon steel | 
at 455 deg. C. has been investigated under combined 
tensile and torsional stresses, attention being given | 


to the factors which influence creep recovery. In 


the related subject of pipe flange performance, | 
experiments under steam pressures of 1,200 Ib. per | 


square inch and 2,000 lb. per square inch have 


advanced this work beyond the stage reached in the | 


second reportt to the Institution of Mechanical 
Engineers. Lubrication research includes an investi- 
gation of the comparative values of animal, vegetable 
and mineral oils, with special reference to the 
reduction of friction and the prevention or delay of 
breakdown under conditions in the transition 
from boundary to fluid-film lubrication. 
work of the Engineering Department deals with 
stiffened sheet-metal construction and motor-cycle 
silencing, while a variety of tests for industrial 
bodies include ventilation, vibration and~ heat 
insulation problems. 

Metallurgy.—With the dissolution, in 1939, of 
the Metallurgy Research Board of the Department 
of Scientific and Industrial Research, the respon- 
sibility for the programme otf the Metallurgy Depart- 
ment now rests on the Executive Committee of the 
Laboratory. With the help of the Alloys Sub- 
committee of the Aeronautical Research Com- 





* ENGINEERING, vol. 140, page 45 (1935). 
t Proc. I.Mech.E., vol. 141, page 433 (1939). 
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mittee, researches have been conducted on the 
ageing of copper-aluminium alloys and on the 
improvement, by forging treatment, of the mechani- 
cal properties of magnesium alloys. High-purity 
iron, containing from 0-001 per cent. to 0-006 per 
cent. impurities, has had its melting point measured 
to be 1,533 + 5 deg. C., and has been used for the 
determination of the iron-nickel constitutional 
diagram in the neighbourhood of the delta phase. 
Work on the temperatures of transformation of 
steels have revealed interesting differences, attri- 
buted to segregation, between the behaviour of a 
rimming steel and a solid steel, while variation in 
the rates of transformation are believed to account 
for the effect of adding 0-4 per cent. molybdenum 
| to nickel-chromium steel. A comprehensive paper 
on steels suitable for high temperature steel plant 
has been published,* and further work on the 
| effects of carbon (up to 1-2 per cent.) in steel for 
use at temperatures from 350 deg. to 950 deg. C. 
is approaching completion. Other metallurgical 
research has dealt with the intercrystalline failure 
of copper-zinc-aluminium alloys, high-temperature 
refractories, and porcelain and glassware for labora- 
tory use. 

Metrology.—An enormous increase in the testing 
and calibration of instruments and measuring 
appliances occupied an augmented metrological 
staff, during the latter half of last year, to the 
exclusion of all but the maintenance of essential 
| standards. Marked increases over the previous 
year also occurred in the quantity of volumetric 
glassware and hydrometers tested. In the early 
part of the year, however, some progress was 
made in the determinations of the refraction and 
dispersion of air over the ultra-violet and infra-red 
regions of the spectrum. Special work, the value 
of which is now being realised, was carried out on 
the design of appliances for the inspection of splines 
and spline gauges. These instruments, which have 
a precision of about 0-00002 in., are now being 
manufactured for use in the aero-engine industry. 
Highly-accurate density determinations have been 
made on a new primary standard pound weight, 
of platinum-iridium alloy, which is being con- 
structed for the New Zealand Government ; while 
ordinary calibrations of barometers, watches, 
| chronometers and taximeters have been carried 
out as usual. 
| Aerodynamics.—Substantial progress is reported 
| in the installation of four new wind tunnels and the 
| whirling arm, the last being now modified in design 
|so that only the extremity of the arm which carries 
| the test model projects beyond a central circular 
enclosure, this reducing undesirable air swirl. In 
| compressed-air tunnel tests of large-chord metal 
aerofoils, the point of transition from laminar to 
turbulent flow has been detected from the effects 
|on drag (measured by the Pitot-traverse technique) 
of a fine wire arranged near the aerofoil surface, 
parallel to the span, at varying distances from the 
leading edge. Extensive work on landing flaps, 
especially of the split and slotted types, has revealed 
| a generally favourable scale effect, the maximum lift 
increasing considerably as the Reynolds number rises 
from 3,000,000 to 5,000,000. Recently developed 
devices to give greater lifts than simple flaps are 
now being similarly investigated. The interference 
drag of a wing-nacelle-airscrew combination has been 
studied, and several new aircraft designs have been 
tested with special reference to slipstream effects. 
Other interference research has dealt with the effects 
of airscrew-wing combinations, of the proximity of 
the ground on monoplanes, and of the slipstreams 
of two-engined machines on stability and control. 
Renewed attention has also been given to the stabi- 
lity of kite balloons and kites, while theoretical and 
experimental work on wing flutter has been directed, 
not only to the normal incidence range of flight, but 
also to pitching oscillations passing through the 
stall or lying entirely within the stalled regions of 
incidence. 

Fundamental work on fluid motion includes 
studies of the boundary-layer characteristics of 
bodies immersed in a water tunnel, and has revealed 
that spasmodic-swirl is always present near the 
entry to a pipe unless a straightener or honeycomb 





* Report J/T 116 of the B.E.A.1I.R.A., Proc. I.Mech.E. 
vol. 141, page 271 (1939). 
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is fitted. Such swirl leads to inconsistent and | NOTES. 
inaccurate results in flow measurements made by a | 
vane anemometer near the entry to a duct. The | 149 oF 
hemispherical-headed standard Pitot-static tube has} A YEAR ago, in response to various requests, an 
been calibrated up to an air speed of 200 ft. per | alteration was made in the method of supplying 
second, the factor being unity within 0-5 per cent. | the indexes to the half-yearly volumes of Enarn- 
at the highest speed. A research of particular | EERING, when it was arranged that purchasers of 
interest to engineers, from which the wind effects | the issues with which the index appeared could, 
on most forms of lattice-girder bridge construction | if they wished, buy the copy without the index. 
can be estimated, has been completed. | The continued urgent need for paper economy now 
Ship Testing.—The volume of routine performance- | obliges us to suspend this arrangement, at least for 
testing for shipbuilders was large during the early | the duration of the war. The index to the current 
part of last year but has decreased since the outbreak | volume will be available at the customary time— 
of war, enabling research work to be done on the /| that is, in the fourth week of July—but it will be 
effects of propeller characteristics upon ship per- | published independently of that week’s issue of 
formance and propulsive coefficient. An investi-| ENGrngzerRING. No charge will be made for the 
gation of level and spread in relation tothe efficiency | index or for postage, but it will be sent only to 


ir 


INDEX TO VOL. =NGINEERING ”” 








of twin-screw perfortnance has been completed, 
while some progress has been made in studies of | 
propeller vibration, fouling of ships’ hulls, and the 
wave resistance of three-dimensional ship forms. 

Heat.—A new fixed point on the International 
Temperature Scale has been provided by a deter- | 
mination of the boiling point (648-8 + 0-1 deg. C.)| 
of selenium. Work of industrial interest includes | 
measurements of the thermal constants of light | 
alloys used in aero-engine manufacture, and | 
developments in methods of measuring the tempera- | 
tures of very hot liquids. 

Radiology.— X-ray studies of the structure, | 
fatigue and mechanical properties of metals have 
now reached a stage where it is possible to classify 
structural changes in relation to the associated 
conditions of stress, and to conclude that the 
expansion of the atomic lattice of certain non- 
ferrous materials, caused by cold work, corresponds 
to a latent internal stress of the same order as the 
breaking strength of the metal. 

Sound.—Acoustic investigations with particular 
engineering applications have been concerned with 
air-raid warning devices, the reduction of noise in 
tube trains, the vibrations of “ singing *’ propellers, | 
and the silencing of motor cycles, among the latter | 
being a type, submitted for study by the Mechanisa- 
tion Board, for which substantial noise reduction 
has been achieved by an improved form of exhaust 
silencer. Experiments on noise in buildings have 
demonstrated the merits of floor treatments in| 
reducing impact noise, and of a double party wall | 
between semi-detached houses as a means of insula- 
tion against impact and air-borne sounds. 

Light.—Optical and photometric research, re- 
cently combined within a new Department of Light 
under the superintendence of Mr. T. Smith, F.R.S., 
formerly principal scientific officer in the Physics 
Department, has been much engaged, as a conse- 
quence of the “ black-out ” regulations, with pro- 
blems such as the transmission of light through 
textile materials, the screening of lighting fittings, 
and the measurement of very low intensities of 
illumination. Nevertheless, studies of radiation, 
lenses, and colorimetry have made some progress, 
and an optical instrument for appraising metal- 
surface finishes has been extensively tested. 

Electricity.—As noted in our issue of April 19| 
last (page 412), Dr. E. H. Rayner, who recently | 
retired under the age limit, has been succeeded as | 
superintendent by Mr. R.S. J. Spilsbury, previously 
a principal scientific officer in the Electricity Depart- 
ment. Much work has been devoted to testing 
substandard apparatus for electricity supply authori- 
ties, and in perfecting methods of high-precision | 
measurements required in the communications indus- | 
try. The electrical properties of plastic materials, | 
including laminated boards, have been further | 
examined, while research has continued upon| 
insulators, dielectrics and protective devices for | 
high-voltage systems. 

Radio.—The main objectives of the Radio Depart- 
ment are the production and propagation of ultra- 
short waves, the improvement of direction-finding 
with waves down to about 2 m., the study of the 
ionosphere, and the modes of propagation of radio | 
waves. The development of apparatus and mea- 
suring instruments for such work, no less than the | 
results of the researches, are of value to communi- | 
cation engineers, and wherever possible the requisite | 











‘figures relate to the latter only. The statement 
|does not show discounts for prompt payment, 


| other establishment collects a certain amount of 


| when the quantities concerned are small, has pre- 


| those readers who apply for it. We regret the 
| slight inconvenience and delay which this proce- 
dure may cause in certain cases, but believe that 
| the economy in paper, represented by the restriction 
| of the issue to those readers who definitely express 
|a desire for the index, will be accepted as sufficient 
justification. 


INCREASES IN ELECTRICITY CHARGES. 


Since the beginning of the war, several elec- 


| tricity supply undertakings have increased their 
| charges, a policy which has led to adverse comment, 


not only by those most immediately affected, 
but by members of Parliament and other publicists. 
The weapons of these critics will be sharpened, and 
perhaps made more accurate, by a tabular state- 
ment which has been prepared by the Electricity 
Commissioners for the Minister of Transport. This 
shows the increases in charges made since Septem- 
ber, 1939, including those notified by April 30, 
1940, and is based on information furnished by 
162 undertakings. A supplementary statement 
deals with the position in London and the Home 
Counties, and includes certain increases which were 
brought to the notice of the Commissioners too late 
for inclusion in the principal statement. Particulars 
are given of the separate undertakings under 
headings such as ordinary flat rates and block 
tariffs, domestic two-part tariffs and business or 
commercial two-part tariffs. In each case the 
actual rise in pence, the percentage rise, and the 
price after the increase are shown, the average 
increase being about 10 per cent. Details regarding 
fixed charges and unit charges are given separately. 
Where the unit charges are in the form of steps, 
the increases shown in the statement relate to the 
first step only unless otherwise indicated, and the 
first and last steps only of the resultant charge are 
given. Where the fixed charge of a two-part tariff 
is on a graduated scale, the increase shown relates 
to the first step of the scale and only the first step 





more than 10,000 to arrange efficient systems for 
| the collection of salvage. All householders in these 
| areas will be required, for their part, to co-operate 
|and to take steps not only to make such materials 
as scrap metal, waste paper and cardboard available, 
but to be as economical in their use as possible. 
Other materials, such as waste food and rags, may 
be added to the list from time to time. Details of 
the methods of collection, it is understood, will be 
given in an Order which is to be issued shortly, 
and these may vary in districts of different charac- 
ters. It is pointed out that, while the responsibility 
for seeing that the collection of salvage is properly 
organised will rest with the local councils, provision 
is also to be made for utilising the services of 
merchants and voluntary organisations. While 
every engineer in his capacity as householder can 
play his part in this campaign, which has not 
been inaugurated too soon, he can also do even 
more in his industrial capacity to see that there is 
| no waste, either in his factory or in his office. We 
are glad to learn that a move is already being made 
to discourage the unnecessary employment of paper 
for wrapping purposes; paper has much more 
valuable uses. As far as metal is concerned, too, 
every household and many factories contain some 
waste which could with advantage be disposed 
of, while park railings, ornamental gates, fencing 
chains, and, possibly, the posts of Belisha beacons, 
might all with advantage be placed under contri- 
bution. We therefore hope that this campaign will 
be energetically inaugurated without delay and 
continued at least for the duration of the war. 


Export Groups IN THE ELECTRICAL 
INDUSTRY. 


As already announced, two main export commit- 
tees—the Electrical Machinery Export Committee 
and the Electrical Goods and Apparatus Export 
Committee—have already been set up in the 
electrical industry. Owing to the large variety 
of products that come within the scope of these 
two bodies, it has become apparent, however, 
that sectional groups must be established to deal 
with the domestic problems of export which 
relate to each class of goods. Sectional export 
groups dealing, respectively, with turbines (which 
will cover steam turbines, turbine reduction gears, 
turbine-driven generators, condensers, turbo- 
blowers and compressors), electric traction appa- 
ratus, alternating- and direct-current motors and 
generators, transformers and heavy and medium 
switchgear, have, therefore, been established. Mem- 
bership of these groups is open to all bona fide 
manufacturers in Great Britain who export or 
intend to export the products covered and the 
necessary application should be made to the secre- 
tary, Mr. A. G. Seaman, 36, Kingsway, London, 





is given in the column showing the resultant tariff 
including the increase. In cases where the area of 
supply is zoned and higher tariffs apply in the rural 
than in the urban area, generally speaking the 





though where these have been withdrawn the fact 
is indicated. Special tariffs for power supplies to 
| large industrial consumers are not dealt with, and 
where undertakings offer more than one flat rate 
or stepped rate per unit for power supplies, the rate 
applicable to the smaller users of power is the one 
tabulated. Adjustments in the price based on the 
cost of coal have been omitted. 





Computsory COLLECTION OF SALVAGE. 


The war has brought about an improvement in | 
| 


our social amenities for which in peace many strove 
without success. Every factory, shop, home and 


waste material, other than household refuse, in the 
course of a year, the disposal of which, especially 


sented difficulties owing to the reluctance of the | 
local authorities to remove it. Recent appeals 
for the release of scrap metal from domestic pre- 
mises have therefore failed, because it seemed to be 
nobody’s business or interest to do the necessary 
work of collection. This should be altered by the 





W.C.2. Similarly, groups dealing with heating, 
cooking and domestic electrical appliances, wiring 
accessories, fans and fractional horse-power motors, 
water heaters and temperature-control apparatus, 
insulators, and insulations and conduit fittings, 
have been established under the egis of the Electrical 
Goods and Apparatus Export Committee, the 
secretary of which is Mr. F. A. Rogers, 36, Kingsway, 
London, W.C.2. In this case, also, membership of 
these groups is open to all bona fide manufacturers in 
Great Britain who export or intend to export these 
products and apply for membership. Other similar 
groups, under the heading of electrical goods and 
apparatus, are in process of formation and will be 


| announced later. 








AUTOMATIC TRAFFIC LIGHTS AT THE BANK, LONDON. 

It is expected that work on the installation of auto- 
matic traffic signals at the Bank, London, E.C., will be 
completed shortly. The scheme is stated to be the 
largest so far attempted in this country. 

THE DISTRIBUTION OF LUBRICATING O1L.—To facilitate 
the distribution of lubricating oil, the Secretary for 
Petroleum, Mines Department, requests that, where 
proper storage exists, all steel and wood lubricating oil 
barrels and drums should be emptied at once and returned 
to the oil companies which delivered them. Oil con- 
tainers must not be used for other purposes, should 


equipment has been designed from the standpoint | action taken by the Minister of Supply, which | not be disposed of in other directions, and must not be 


of manufacture upon a commercial scale. 





| requires all local authorities with populations of 


retained longer than is necessary. 











THE THEORY 
By 


OF MEANDERING. 
H. Cuatiey, D.Sc. (Eng.), M.Inst.C.E. 


It is a well-known fact that a river flowing in an 
alluvial plain “meanders” in a of bends 
which increase the minimum length of the water- 
course to an appreciable extent and also cause the 
depths along the course to fluctuate. Owing to 
bank erosion in the hollows of the bights, the bends 
slowly travel downstream and, by the development 
of the curves, the narrow necks between the backs 
of the loops are occasionally broken through or 
overflowed. There is thus a condition of instability, 
leading to the erosion of land area, the undermining 
of bridge supports and shore works or, alternatively, 
the silting up and abandonment by the river of 
cut-off bends (** bayous "’). The drainage of surface 
water is less effective than it might be, and naviga- 
tion is hampered by the unnecessarily long distances 
along the water-course and the shallowness of the 
between the bends 

On the other hand, a straight channel in unpro 
tected alluvium is very unstable and, in connection 
with river control, many engineers have advocated 
the deliberate introduction of sinuosity into straight 
* Again, in river navigation the existence 
of bends involves depths near the shores in the 
concaves greater than the average and such “ pools’ 
are advantageous for berthing purposes. Still 
another feature is that the tortuous river often 
has a somewhat larger storage capacity than the 
straight channel: although the greater length of 
channel is offset bv reduced widths, there are usually 
large foreshore areas available at the high stage. 

For all these reasons, the characteristic of mean 


series 


* crossings *” 


reaches. 


lering is of great practical importance to the rivet 
engineer. The of river bends 
been discussed the writer's articles on 
curvature,t and the ts of “ cut-offs” 
in an article on “The Stability 
Dredged Cuts.”’{ In the discussions on the Hardinge 
Bridge,§ the writer has remarked on the relation 
between the “ bight-length to cut-off” ratio and 


loss energy at has 


in river 
are 


considered ot 


the “*‘ meander-straight "’ ratio; and again, in the 
discussion of Mr. Jack Allen’s excellent paper 
on “ The Flow in a Tortuous Stretch of a River, 


he pointed out that there seems to be a tendency, 
for the eddy loss in a system of meanders in alluvium 


to equal the bed-friction loss. Professor A. H. 
Gibson, in his Vernon-Harcourt Lecture, 1935-6, 
inclines to the view that such losses exceed the 


bed friction*| ; and Dr. C. M. White has called the 
writer’s attention to the fact that the “ form-drag ” 
in an irregular channel may 

wake ” in which there is little 
so that the latter may be less 
resistance. 

As a basis for the study of meanders, it is useful 
preliminarily to consider a stretch of river in a very 
broad alluvial plain, as long as possible consistent 
with relatively small variation of area 
and discharge, and to notice the relation between 
the actual length and the air-line distance between 
the ends. This may called the ‘ meander- 
straight’ ratio. Its often 1} 
and 2, but in some exceptional cases it may rise to 3 
or even higher ; for general purposes, in an average 
sinuous river, it taken as 2. If the 
effect of curvature adds form-drag at least equal 
to the bed friction and the length of the thalweg 
(deep course) is twice the air-line the 
result is that the purely frictional resistance per 
unit length in a sinuous reach of river (in alluvium) 
is of the ordet fourth of that which 
occur in a straight stream with the sanx 
area and same total fall. Using the 
similar formula, rather interesting 
may be derived from this approximation. 


produce ot 
or no “ skin-drag,” 
than half the total 


areas 


sectional 


value is between 


may be now 


distance, 


of one would 
sectional 
Manning or a 
results 
If the 
sinuous length is /,, the air-line length /, the drop A, 
the hydraulic radii m, and m, respectively, and th 
discharge Q, the mean velocity in the sinuous river 


some 


La Forme du Lit des Riviéres & Fond Mobilk 
M. Fargue Paris ; Ponts et 
(1868 fo 1884) 


By 
innales des Chaussées 
t See ENGINEERING, vol. 131, pages 196 and 260 (1931). 
t Ibid., vol. 146, page 754 (1938). 
§ Journ. Jnst.C.E., December 1938, page 207. 

Idid., October, 1939, page 387. 
© Ibid 
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Is 
l : h 
Us =o mi (5) (1) 
If the river is rectified, 
l h : 
v _m ( ) é (la) 
n l 
By the Kennedy-Lacey rule (assuming constant 
silt grade )*, we have for stability ot bed 
K m: (2) 
K m , . (2a) 
so that 
( m ) (2h) 
’ Mes 
and by the continuity relation 
() Ug Mg Pg ypmy (3) 
where p,, p are the respective perimeters. 
From (3) and (26) we have 
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and from (1) (la) and (24) we have 


m l . ‘ 
Ms 9 |. ; . (5) 


indicating a reduction of m, a increase of the 
perimeter, and a decrease of velocity with straighten- 
ing. 

While no great importance should be attached to 
the numerical indications of such a calculation (the 
coefticient 2, bed resistance to friction. is, of course. 
uncertain), it is of int the arith 
metical results in an actual case Consider a reach 
of, say, 100 km., with a fall of 1 in 10,000, a sinuosity 
of 2, a mean hydraulic radius of 4 m., a discharge 
of 10,000 cub. m. per second, and a 


30). l 


in the sinuous channel, 


great 


rest to consider 


value of n 


equal to, say, 0-02, he mean velocity 


50 (4)' 0-89 m. per second. 
By equation (5), the hydraulic radius in the rectified 
channel may be 
m 4 (+) by m 


and by (26), the velocity in the rectified channel 
would be, 


* “The Flow of Water in Alluvial Channels,”’ by G. 
Lacey. Proc. Nat. Inst India No. 4, 
page 413 (1938) 
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= 0-11 m. per second. 


v = 0-89 (3)' 


The initial perimeter is 10,000 — (4 x 0-89) = 


: m,\? 
2,808 m. By (4), the new perimeter would be (=) 
‘ it 

times the old value 


(;)’ : ie, 512 


times as wide, or nearly 1,.500km. This apparently 
absurd result implies that the increased slope can 
only be stable if the stream spreads in a sheet all 
over the valley. If confined to a channel it would 


tend to erode without lin.it until the water falls. 
Is this true? An interesting variation can be 
derived from G. Lacey's universal formula for 
regime 

’ 4(29)) m5 s* (6) 
which is reputedly independent of silt grade.* 


(It is not quite clear if the slope should or should 
not include tortuosity resistance or is simply the 
frictional value.) 

This is associated by Lacey with his discharge 
formula 

i m* si (7) 
” 

Using this form for the two cases as above, and 

also the regime formula, it is found that 


m l ) 
ms (5 le 


which is of the same type as formula (5), but not 
quite so extreme. In the writer’s article on “* Stable 
Sectional Form of Alluvial Rivers,’+ attention 
has already been called to the manner in which 
width appears to increase with slope. 

It seems clear that the ratio of total fall to pure 
bed-friction fall in a tortuous river is certainly not 
less than 2; and if it exceeds two, the formule 
(5) or (5a) show a still more marked diminution of m 
with straightening. We thus come to the rather 
unexpected conclusion that a stream rectification 
without bank protection will inevitably lead to a 
shallowing and widening of the stream. What 
will happen if there is bank protection ? Lacey’s 
rules are based on observations of unconfined streams, 
so that they will not apply in this case ; which 
introduces the condition, for a wide channel, that 
the wetted perimeter is practically constant. 

The discharge formule will still apply, say 


. (5a) 


Manning. Lacey. 
| g l 
" m 8 2 * ’ m i st 
” n 
Q ump 
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mp n mp n 
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say, 
1\¢ 
mrs ( ) 
UL) l 
ms 21, 


\s the perimeter is fixed, 


or, 
)- 


, 


l 
vz 
m 
or 
2 1,\ 0-3 
Thus, if 
ls 
» 
} 2, 
m cy? 3 0-66 
Ms 
and 
: 1-5. 
Ug 


Note that the velocity is increased, while it was 
decreased when the banks were free. 

While the Kennedy-Lacey rule is based on 
laterally unconfined streams, yet the expression 





* Loc. cit.; and “ Uniform Flow in Alluvial Rivers 
and Canals,”’ Proc. Inst.C.E., vol. 237, page 421 (1934). 
t See ENGINEERING, vol. 146, page 741 (1938). 
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v, 2 1/m for a stable bed is a partial indication 


that, is constant, the bed is not stable. 
m 

In this case v m is constant, showing that the bed 
is not stable and some erosion must occur. 

The late John R. Freeman was a keen advocate 
of a rectification of the Hwai and Yellow Rivers | 
by constructing reinforced-concrete pile groynes, 
which would fix the perimeter. It seems clear that 
this would involve an increase of velocity, but the 
conditions of stability are not definite. Scouring 
tends to increase the hydraulic radius which, in its | 
turn, might reduce velocity ; but stability cannot be 
reached until the scoured material has created an | 
additional resistance or, by deposition at the mouth, | 
has flattened the slope until the conditions will| 
permit the flow formula to be satisfied without | 


v 
unless —— 
Vv 


further scour. 

Let us now turn to the reverse aspect of the | 
problem, the development of sinuosity from an| 
initially straight channel. Any slight inequality of | 
flow, asymmetry of channel or the entrance of a| 
tributary will initiate the process of meandering. 
On the face of it, all the above formule will still | 
be applicable as reciprocals, and, in particular, we 
shall have 


i.e., the hy: neem radii will be increased by sinuosity, 

perimeters will be reduced and mean velocities will | 
be increased. As a result of the increased velocity, 
in spite of bed stability, the sides of the concaves | 
will be scoured. The length of the loops will increase | 
to a maximum or until intersections occur, and the | 

eroded material, by depositing on concaves, will 
gradually shift the loop downstream. ‘Tiffany and | 
Nelson* have shown that the rate of deve ‘lopment of | 
meanders depends largely on silt supply. 

If the general trend of the river be taken as a 
more or less straight give-and-take line, the meanders | 
intersect it at what may be termed the nodes. | 
Assuming circular arcs and constant radius, we have | 
a geometrical relation as shown in Figs. 1 and 2 


on the opposite page. 


The cut-off 
0 
= chord — [2 r. vers (3 — 90) + | 


= chord — [2 x 
Bight/cut-off ratio 
r0+r¢ 
cut-off } 
_2 r@0—7 r 
“cut-off * 


_- aS) — (5c) 
m 
m= Ly o (4a) | 
Mz 2 ls : | 
“t = (™*)'— ey wy (20) | 
m | 
| 





vers $ +b 





| bed material. 


The arc/chord ratios are as follows : 
| 


Swing, 6 deg. Arc/chord. 
0 


1-0 
30 1-012 
60 1-047 
90 1-111 
120 1-209 
150 1-355 
180 1-571 
225 2-125 
270 3°332 
300 5-24 
330 11-11 
350 34°99 


As soon as the angle of swing exceeds 180 deg., 
the cut-off distance becomes definitely less than the 
chord. If 6 be the width of the channel, the cut-off | 
distance is zero when 


(chord — width) = 2 r. vers (5 — 90 deg.) ; 


so that the maximum possible angle of swing is | 
defined by the expression :— 


6 = 180 deg. +2 [ vers (So — ia) |: 


2 x radius 








* “ Studies of the Meandering of a Model Stream,” by | 
J. B. Tiffany and G. A. Nelson. Trans. Am. Geophysical | 
Onion. 
Vicksburg, Mississippi (1939). 


| for which the arc/chord ratio is 5 


| length and air-line distances will give the arc/chord 


| relation. 


| that the conditions are rather involved. The ulti- 


| alluvial stretches of any river they 


| simply a straight line ; 


| similar particulars for other rivers, must eventually 
| lead to certain rules of correlation. 
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Thus, if the width be one-quarter the chord, and 
the radius three-quarters the chord, 


@ = 180 deg. + 2 [ vers! (4)]. 
As 
vers @ (1 cos ¢), 
this 
= 180 deg. + 2 cos-! (4) = 300 deg. 


-24. Obviously, | 
the larger the width/chord ratio, the smaller the | 
maximum swing angle; and, similarly, the larger | 
the radius/chord ratio, the smaller the maximum 
swing. These figures are merely indicative, since 
the arcs are not circular and the chord lengths are 
/not quite constant, even in uniform material and | 
a uniformly sloped valley. A study of an actual | 
river will indicate fairly well the mean radii, chords 
and maximum swings, and a comparison of thalweg 


length. 

It is not yet clear what determines the ratio 
chord/width, but experiments in artificial straight 
channels seem to show that there is a fairly definite 
A careful tabulation of the mean chord | 
(‘‘internodal length’’) in relation to the mean | 
width for actual rivers should reveal an empirical 
relation. It must be observed, however, that, as the 
sinuosity develops, the widths decrease ; and also, | 
where curvature is greatest, widths are least, so) 





mate parameters are simply the discharge, the soil | 
material and the general land slope (approximately | 
equal to the hydraulic gradient of the rectified | 
river). In some rivers the sinuosity may reach a| 
kind of form-stability before cut-offs occur. This 
|may be associated, perhaps, with the fact that in| 
| pipes the minimum curvature loss of energy occurs | 
when the radius is about five times the pipe dia- 
meter; so that, in a circular curve, the minimum 
resistance occurs when the vertex curvature has 
attained a certain value. Any sharper curvature 
will develop a higher resistance to flow. There is) 
certainly a tendency to stop meandering when a 
| definite slope has been attained. 

It is suggested that river engineers should care- 
fully tabulate the following particulars for the | 
may have to| 
do with: (1) the thalweg, or sinuous le ngth, along the | 
_| deepest course; (2) the air-line or direct length | 
| along the shortest course which the river might take | 
— if there are immovable obstacles, this line will be a | 
series of tangents past these obstacles and not 
(3) the number of reversals | 
of curvature in the thalweg ; (4) the bank widths at | 
numerous characteristic points; (5) the minimum | 
radii of curvature in bends; (6) the angle of swing | 
when cut-offs are imminent; (7) the hydraulic 
gradient in the middle of long straight reaches, as 
compared with the general gradient along the) 
thalweg ; (8) the maximum depths at various charac- 
teristic points, especially in bends ; (9) changes of | 
‘Yabulation of these, in sufficient 
detail for any one river, and comparison with | 


| Society, and other scientific bodies. 
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THE LATE SIR JOCELYN THORPE. 
Many old students, both of the Imperial College and 


of Owens College, Manchester, will hear with regret 
, of the death of Sir Jocelyn Thorpe, which took place 


on June 10, at his house at Cooden Beach, Sussex. 


Sir Jocelyn was not only an able lecturer, but was a 
| genial and very 


human personality who endeared 
| himself to ali with whom he came in contact. He was 
Professor of Organic Chemistry at the Imperial College 
from 1914 to 1938, previously holding a Sorby Research 
Fellowship of the Royal Society, from 1909 to 1913. 
| His connection with Owens College extended from 
1895 to 1910. Being appointed to a Research Fellow- 
ship in the former year, he passed through the stages 
of assistant lecturer, lecturer and senior lecturer. 
He was born in 1872 and was educated at Worthing 
College ; King’s College, London; the Royal College 
of Science ; and the University of Heidelberg. 

Sir Jocelyn’s activities outside his university work 
were extensive and important. Their range may be 
indicated by saying that he served on the Advisory 
Council of the Department of Scientific and Industrial 
Research from 1916 to 1922; was a member of the 
Safety in Mines Research Board from 1924 to 1935 ; 
and was chairman of the Explosives in Mines Committee 
of the Department of Mines; and a member of the 
Dyestuffs Development Committee of the Board of 
Trade from 1925 to 1934. Some of his most important 
work was on the Chemical Defence Committee of the 
War Office. When gas warfare was introduced by the 
Germans in the early part of 1915, Thorpe was one of 
the first two chemists who were called in, in connection 


| with the development of defensive and _ retaliatory 
measures. He continued his association with the 
chemical warfare branch for many years. He was 


President of the Chemical Society from 1928 to 1931 ; 
Member of Council of the Royal Society from 1923 to 
1925; President of the Institute of Chemistry from 
1933 to 1936; Longstaff Medallist of the Chemical 
Society in 1921; and Davy Medallist of the Royal 
Society in 1922. His many other activities did not 
prevent him from contributing many papers to the 


| Journal of the Chemical Society and publishing various 


chemical treatises, of which the best known is probably 
the monumental Thorpe’s Dictionary of Applied 
Chemistry, of which he was initiator and co-editor. 








THE LATE PROFESSOR A. FOWLER, 


C.B.E., F.R.S. 


Ir is with regret that we have to record the death x 
Professor A. Fowler, C.B., F.R.S., which occurred : 
his home in Kent-avenue, Ealing. London, W.13, on 
June 24. Albert Fowler, who was Emeritus Professor 
of Astro-Physics, Imperial College, South Kensington. 
| and a former Yarrow Research Professor of the Roval 
Society, was born in 1868. He gained a scholarship 
| at the Royal College of Science, Imperial College. 
| South Kensington, then known as the Normal School 
of Science, in 1882, at the early age of 14, and, in 1885, 
was awarded the degree of Associate of the Royal 
College of Science in mechanics. In 1887, he was 
appcinted demonstrator in astronomy and later took 
on the duties of computer to the Solar Physics Com- 
mittee. His work in connection with solar and stellar 
spectra soon brought him to the fore and he was chosen 


| as a member of British Government Eclipse Expeditions 


in 1893, 1896, 1898, 1900, 1905 and 1914. For many 
years he carried on work connected with the analysis 
of spectra and contributed numerous papers on the 
subject to the Royal Society, the Royal Astronomical 
From 1923 until 
his retirement in 1934, he held the position of Yarrow 
Research Professor of the Royal Society, and, in 1926, 


| was President of Section A (Mathematical and Physical 


| Sciences) of the British Association Meeting at Oxford. 


THE LATE PROFESSOR SIR THOMAS | 
HUDSON BEARE. 


To THE Eprror oF ENGINEERING. 


Sir,—May I add to the long list of activities of the | 
| late Sir Thomas Hudson Beare set out in your issue 
of June 21, page 607, one for which the Institution | 
of Mechanical Engineers will always be specially 
| grateful, namely, his chairmanship, from its formation | 
in 1924, of the Joint Committee with the Scottish 
Education Department on National Certificates and 
Diplomas. This Committee has, during the 16 years | 
of its existence, awarded about 2,000 Certificates and 
Diplomas in Scotland. Sir Thomas’s life-long experience | 
and wonderfully alert mind made him an ideal chair- | 
man, quick to seize on the essential point and to make 
a just decision. 


Yours faithfully, 
J. E. MontTGoMREY, 
Secretary. 


Reprint by United States Waterways Station, | The Institution of Mechanical Engineers, 


Storey’s Gate, London, 8.W.1. 


| In November, 


| Engineers, his subject being “ 
| the Atom.” 


1936, he delivered the 23rd Thomas 
Hawksley Lecture before the Institution of Mechanical 
The Spectroscope and 


Professor Fowler was the recipient of many honours. 
He was a past-president of the Royal Astronomical 
Society and of the Institute of Physics, and was made 
an F.R.S. in 1910 and a C.B.E. in 1935. He heid the 
honorary D.Sc. degree of the Universities of Bristol, 
Diichant and Leeds, and the honorary Sc.D. degree of 

Cambridge University. He was corresponding or 
foreign member of several overseas scientific academies 
and received the Valz Prize of the Académie des 
Sciences, Paris, in 1913; the Gold Medal of the Royal 
Astronomical Society in 1915; the Royal Medal of 
the Royal Society in 1918; the Henry Draper Gold 
Medal of the National Acade smy of Sciences, Washington 
U.S.A., in 1920; and the Catherine Wolfe Bruce Gold 
Medal of the Astronomical Society of the Pacific in 
1934. Professor Fowler served for some years as a 
member of the Advisory Council to the Department of 
| Scientific and Industrial Research and as secretary of 
the International Astronomical Union. 
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4-6-0 TYPE PASSENGER LOCOMOTIVE 
FOR JAIPUR STATE RAILWAY. 


Tux generally progressive outlook of the native 
states of India well illustrated by the addition 
to the rolling stock of the Jaipur State Railway of a 
4-6-0-type passenger locomotive using superheated 
steam. The line has now 180 miles of permanent 
way open, with a further 84 miles under construction, 
and is of l-m, gauge. The addition of the engine now 
described, a photograph of which is reproduced on 
brings the locomotive stock up to 13 in 


is 


this page, 
number. The new locomotive has been built by 
Messrs. The Hunslet Engine Company, Limited, 


Jack-lane, Leeds, 10, to the inspection of the consulting 
engineers to the Jaipur State Railway, Messrs. Robert 
White and Partners, 3, Victoria-street, London, 8.W.1. 
The total weight is 63-5 tons in working order, divided 
into 35 tons 12 ewt. for the engine and 27 tons 18 ewt. | 
for the tender. Of the engine weight, tons are 
available for adhesion, this weight being equally 
distributed over the three coupled axles, the maximum | 
axle load, therefore, being 9 tons. The tractive 
effort, at 75 per cent. of the boiler pressure, which 
is 160 lb, per square inch, is 12,610 lb. and the adhesion 
ratio is 4°821. The weight of the engine empty is 
32 tons 17 ewt. and that of the tender in the same 
condition is 11 tons 4 cwt. The tender has a capacity 
of 5-5 tons of coal and 2,500 gallons of water. The 
wheelbase permits a curve of 300 ft. radius to be 
traversed without difficulty. 

The cylinders are 164 in. bore by 22 in. stroke, and 
have piston valves actuated by Walschaert valve gear. 
Detroit sight-feed lubricators are fitted. 
driving wheels are 4 ft. 9 in. in diameter and those of 
the leading bogie are 2 ft. 4} in. in diameter, the tender 
wheels being also of this latter diameter. The frames 
are of the plate type and A.B.C. automatic couplers 
are fitted. The boiler, which is of the Belpaire type, 


27 


has a total heating surface of 896 sq. ft., of which 108 sq. | 


ft. is provided by the firebox, 207 sq. ft. by the large 


tubes, 431 sq. ft. by the small tubes, and 150 sq. ft. | 


by the superheater elements, of which there are 13, 
the superheater being of the ** Melesco "’ type, supplied 
by Messrs. The Superheater Company, Limited, Bush 
House, Aldwych, London, W.C.2. The boiler tubes 
are of steel and the firebox of copper with copper 
stays. The grate area is 16 sq. ft. The steam fittings 
are arranged on a steam stand on the top of the firebox | 
and controlled, where necessary, from the footplate. | 
The stand can be isolated, if required, while the boiler 
is under steam, by means of a master valve. There 
are two Ross pop safety valves, top feed clackboxes 
fed by two Gresham and Craven No. 8 injectors, and a 
blow-off cock of the “ Everlasting’ type. Vacuum 
brakes are fitted to both engine and tender, actuated | 
by a Gresham and Craven ejecvor. The tender has | 
also a powerful screw hand brake. The lighting equip- 
ment, which includes a headlight, is electric. 





— 





The coupled | 





PROTECTIVE FILMS ON TIN-PLATE. 


WHEN commenting on the annual report of the Inter- 
national Tin Research and Development Council, on 
page 302, ante, we referred briefly to a process for 
producing a protective film on tin-plate intended for the 


manufacture of tins to contain food products. Some 


| additional data regarding the process have now been 


made available in a publication recently issued by the 


| Council, in which it is stated that the protective film | 


is an oxide and that it is so thin that it is invisible. 
The film is intended to protect the underlying tin 
from the action of sulphur compounds, produced by a 
slight decomposition of the proteins contained in certain 
types of vegetables, meat and fish products as a result 
of the sterilisation process. This decomposition of the 
proteins may cause blue or black stains to appear on 
an unprotected tin-plate surface, and this discoloration 
is not only unsightly but may, in extreme cases, 
affect the appearance of the contents. 
the case of some vegetables, the colour may be adversely 
affected, being changed from green to an unpleasing 
yellow. Manufacturers usually prevent these effects 
| by coating the interior of the container with a special 
sulphur-resisting lacquer, but this operation, though 
effective, is somewhat expensive, and, in a few cases, 
the lacquer may react unfavourably on the flavour of 
| the food product. 

| The method first employed in the Council's labora- 


for fifteen minutes. This process, however, had 
several disadvantages, the chief being that the film of 


operation had first to be completely removed—an 
operation which was found to be somewhat difficult. 
Experiments were therefore carried out with alkaline 
reagents in an endeavour to obtain a solution which 
| would simultaneously remove the film of 
produce an oxide film. Eventually, a hot alkaline 
solution, containing sodium phosphate and a chromate, 
was found to serve this purpose. This process, like 


the subject of a provisional British patent. An interest- 
|ing point is that further work on the newer process 
has resulted in the reduction of the time required from 
15 minutes to 2 
further reduction. The film, as now developed, has 
been found to give good protection from sulphur staining 
and to be effective in the case of tinned vegetables, 
meat products and soups, while preliminary tests with 
fish products are promising. Tests with various kinds 


| of fruit, however, have given poor results, as the film 


appears to be slowly dissolved by the citric acid present. 








LABOUR NOTES. 
Tue following editorial note appears in the June 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation :—* It is with regret that 


|we have to record the passing of two outstanding 


AUSTRALASIAN INSTITUTE OF MINING AND METAL- 
LuRGY.- The Gold Medal of the Australian Institute of 
Mining and Metallurgy has been awarded to Sir Herbert 
Gepp, in recognition of his services to mining and metal- 
lurgy. particularly in connection with the development 
of flotation for the treatment of complex 
sulphide ores and with the establishment of the electro- 
lytic zinc industry in Australia. The presentation is to 
be made at a meeting of the Institute which will be 
held at Broken Hill in August. 


processes 





figures in the sheet and tin-plate trades in the persons 
of Mr. D. C. Lysaght and Mr. H. C. Thomas. 
them were known for the active and important parts 
they played in the joint negotiating machinery in 
both trades. For many years, Mr. Lysaght acted as 
Secretary of the Sheet Trade Committee, and he and 
his cousin, Mr. W. R. Lysaght, were instrumental in 
forming the Sheet Trade and Galvanising boards. He 
was always recognised by the workers as a good 


| employer, and the amount of energy he put into his work 


Moreover, in 


tories for producing the oxide film on the tin was to | 
immerse the tin-plate in a hot solution of chromic acid | 


palm oil, left on the tin-plate from the hot-tinning | 


oil and | 


the previous one involving the use of chromic acid, is | 


minutes, with the possibility of a still | 


undoubtedly at times affected his health, which, no 
doubt, prevented him from reaching the allotted span 
of ‘ three score years and ten.’ ” 


° 
‘Mr. H. C. Thomas,”’ the writer 
“had been for years the Secretary of the Welsh Tin- 
Plate and Sheet Manufacturers’ Association, but he was 
better known to the workmen’s representatives as the 
secretary of the employers’ side of the Joint Industrial 
| Council. He was undoubtedly one of the main conci- 
| latory influences in the tin-plate trade, and many an 
awkward situation might have developed, but for the 
| genial and tactful way H. C., as he was called, used his 
influence. The employers have lost an excellent 
servant and the men have lost a good friend, because 
| those who came in close contact with him always felt 
| that, while he was concerned about looking after the 
interests of the employers, he.never allowed the sense 
of justice and fair play to be obscured. Both these men 
have made their contributions to the tin-plate and sheet 
trades, and the community which depends upon these 
| industries for its livelihood is better for their having 
| lived.” 


goes on to say, 


The basic rates of pay for skilled labourers engaged in 
the use of oxy-acetylene hand metal cutters in H.M. 
Dockyards and other Admiralty establishments are 
| revised by an award recently issued by the Industrial 
Court. The rates now are :—Men with less than six 
months’ service, 36s. a week; men with six months’ 
and less than 12 months’ service, 40s.; men with 
| 12 months’ service and over, 44s. The industrial 
bonus, which at present is 27s. a week, is payable in 
|addition. The trade union side of the shipbuilding 
trade joint council for Government Departments 
claimed a basic rate of 48s. a week for men employed 
in burning off the heads‘or points of rivets or bolts or the 
cutting of plates, sections or castings for use in ship 
work. 


| In the House of Commons 'ast week, the Chancellor 
of the Exchequer appealed to patriotic citizens, who 
were in a position to do so, to lend money to the nation 
without interest till the war is over. Mr. C. Dukes, 
the general secretary of the National Union of General 
}and Municipal Workers, has been authorised by the 
| general council of the union to place at the disposal 
of the Government the sum of 250,0001. free of interest. 


In the course of a letter to the editor of The Times. 
dated June 15, Mr. Ed. Armelin, managing director of 
| Messrs. Chambon, Limited, Hammersmith, said : 
|** When I arrived at the works this morning I was 
advised that our men had spontaneously decided, 
without one exception, to hand over their Saturday 
overtime money to the Red Cross, for the duration, 
| This needs no further comment, except that I have 
| advised the Minister of Labour and National Service 
| of the magnificent ‘ Bevin spirit ’ that he has so rapidly 
spread throughout his ‘ troops,’ who are now fighting 
the armaments battle.” 


Both of | 


| With a view to securing rapid discharge of ships in 
| port and speedy clearance of goods, the Minister of 
Labour and National Service has divided the country 
into four regions, where regional port labour inspectors 
will exercise control over the movement of dock labour. 
|The headquarters of the regions will be at London, 
Liverpool, Newcastle and Edinburgh, and all dock 
labour within each of these regions will be regarded 
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as available for work as may be required in any port 
in the region. 





Employers in the cotton spinning and weaving 
industries will pay 350,000 workpeople an additional 
25,0001. in wages in the first week of July as a result 
of an advance in the official cost of living figure issued 
by the Ministry of Labour and National Service. This 
now stands at 81 points above the 1914 level on June 1, 
as compared with 80 points a month ago. 


Employees of arms factories under the Ministry of 
Supply who have, for a long time, been working at high 
pressure on vitally important production are, it is 
announced, still further increasing their output. 
Workers at a Royal Ordnance factory in Scotland have 
asked that day and night shifts should run for periods 
of four. weeks instead of two as at present so that 
“lost hours’? caused by changes of shifts may be 
reduced by one-half. Their request was made through 
the local representative of the Amalgamated Engineer- 
ing Union. In this factory alone the immediate 
effect of adopting the suggestion is that an average of 
three hours a week will now be lost instead of six hours 
per week. It is stated that it may be possible further 
to reduce this figure. 


Mr. Ernest Bevin, the Minister of Labour and National 
Service, accompanied by Mr. R. Assheton, Parlia- 
mentary Secretary to the Ministry, and Sir Thomas 
Phillips, permament secretary, met representatives of 
about 120 voluntary organisations concerned with 
industrial welfare at the Ministry of Labour, last week. 
Two former Ministers of Labour—Lord Rushcliffe, 
chairman of the Voluntary Services Advisory Com- 
mittee, and Miss Margaret Bondfield, chairman of the 
women’s group of a number of voluntary associations— 
were among those present. Mr. Bevin appealed for 
the co-operation and assistance of the organisations 
both centrally and locally. He explained the local 
machinery which was being set up and the proposals 
he had in mind for bringing in the voluntary associations 
locally for the purpose of central co-operation. Mr. 
Bevin suggested the formation of a Central Consultative 
Council, and announced that Lady Cynthia Colville 
had agreed to act as chairman of such a council. A 
general discussion took place and questions were raised. 
The organisations expressed their desire to co-operate 
whole-heartedly with the Minister, and agreed to 
establish a consultative council as he had suggested. 


According to a recent issue of Jndustrial and Labour 
Information, the German Minister of Labour has sent 
a circular to the regional employment offices concerning 
the training of additional metal workers. The regional 
employment offices are to see that suitable factories 
provide facilities for the training of a reasonable 
number of semi-skilled workers even if they them- 
selves do not need additional workers at the moment. 
The number of trainees must be determined in accord- 
ance with the total demand of all factories. The train- 
ing may take place either individually in the factory 
or in special training workshops and should last at 
least three months. It does not affect in any way the 
short-period training of workers to use machinery and 
to carry out other simple operations in accordance 
with each factory’s own needs. 


The detailed regulations laid down are as follows :— 
(1) every regional employment office must organise 
training facilities in such a way as to bring about an 
increase of a specified percentage in the number of 
metal workers available in the district, and if workers 
are not available in the district for training purposes 
they must be brought from other districts; (2) firms 
should, as far as possible, train workers from their own 
labour force, and the employment offices must provide 
unskilled workers including women in suitable cases 
to take the places of those who are undergoing training ; 
(3) the training is to be more especially undertaken by 
factories which need semi-skilled workers and by 
factories which have an unsound relationship between 
the number of skilled and semi-skilled workers and 
which, as a result of training, can place skilled workers 
on important war work; any arrangements that may 
exist for co-operation among a group of factories must 
be made use of in the training programme ; (4) in 
deciding as to the distribution of trainees by factory 
and by occupation, close contact must be maintained 
with the district technical office ; the district branches 
of the Labour Front office for vocational training and 
factory leadership ; the industrial departments of the 
economic chambers and the armaments inspectors ; 
(5) the cost of the training is borne by the firm ; only 
in connection with the measures mentioned under (3) 
above may a contribution be made by the National 
Employment Fund, on condition, however, that the 
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FUEL INJECTION IN OIL ENGINES 
IN RELATION TO COMBUSTION.* 
By G. W. A. Green, B.Sc. 
(Concluded from page 593.) 


Nore.—We regret that, owing to the abridgment 
of this paper, certain terms have appeared on pages 
592 and 593, ante, without definition, and therefore 
their meaning may not be clear. We give herewith an 
explanation of these terms. (1) “* Release pressure,” 
referred to in the first line of the first column of 
page 593, ante, is the opening or breaking pressure of 
the atomiser determined by the spring tension and 
observed by means of a pressure gauge attached to a 
hand test pump. (2) In the first column of page 593, 
the twenty-seventh line from the bottom, reference is 
made to the “ trapped fuel.” The trapped fuel is the 
fuel trapped after the end of injection between the 
fuel-pump delivery valve and the nozzle needle valve. 
In order to make clear the meaning of the remainder 
of that paragraph, the following should be inserted 
before the beginning of the sentence in question :— 
“A partial theory of this chattering action has been 
worked out. It is based on certain simplifying assump- 
tions and is given in Appendix I of the paper. The 
conclusions have been checked experimentally and are 
correct qualitatively, but not quantitatively. They 
show that instability is promoted by (1) a big volume 
of fuel under compression near the nozzle; (2) a big 
value of the ratio needle-seat diameter/needle-guide 
diameter; (3) an atomiser spring of low stiffness ; 
(4) a high release pressure.” (3) The last paragraph in 
the first column of page 593 begins with the words 
“* values of pintle over body diameter,’’ whereas this 
should read ‘‘ values of the ratio needle-seat diameter/ 
guide diameter.” (4) In the third column on page 593, 
twenty-seventh line from the bottom, reference is made 
to the “actual velocity.” This should read “ the 
actual velocity of the flow of fuel in the delivery pipe.” 





The author has made many attempts to prevent the 
occurrence of secondary injections caused by surges 
in the delivery pipe, but so far he has found no 
sovereign remedy. They only occur under certain 
circumstances. A particular engine may be subject 
to them at particular parts of the load or speed range. 
The obvious line of attack is to raise the. release 
pressure, or reduce the trapped pressure,t or both. 
Raising the release pressure raises the injection pressure, 
resulting in an increase in the violence of the spill, 
and thus increasing the intensity of the resulting 
surge. The net gain is very small. The same applies 
to the lowering of the trapped pressure. An attempt 
was next made to cancel out the waves by means of 
partial reflection. An obstruction in the form of a plug 
having a hole through it equal to half the cross-sectional 
area of the pipe, was placed in the delivery pipe. 
This was placed at one-third of the distance along the 
pipe from the pump to the nozzle. It was argued that 
a disturbance travelling along the pipe from the pump 
would be partially transmitted and partially reflected 
at the obstruction ; that the reflected portion would be 
again reflected at the delivery valve and that its crest 
would reach the nozzle at the same moment as the 
trough of the transmitted portion. They would thus 
cancel one another out. The intensity of the surge was 
certainly reduced, but the improvement hoped for in 
the fuel consumption of the engine did not materialise. 
Similar experiments were made by placing “ capa- 
cities ” at various points, consisting of volumes of fuel 
to absorb the surge. In this case, too, any gain due to 
reduction of the intensity of the surge was more than 
offset by accompanying disadvantages ; and the fuel 
consumption went up. A further set of experiments 
was made in which it was attempted to produce viscous 
damping of the surge. A pipe of larger bore than 
normal was used and the cross-section was reduced to 
normal by inserting a wire through the full length of the 
pipe. In this way the wetted perimeter of the channel 
was greatly increased and the mean hydraulic depth 
reduced without altering the cross-sectional area. 
The resistance to normal flow was little affected, whilst 
the resistance to the extremely high-speed flow asso- 
ciated with the surge was much increased. The surge 
was certainly damped out very effectively ; but there 
was no opportunity to see whether there was any 
corresponding gain in fuel consumption, because it 
was found that after quite a short run the wire in the 
pipe broke into a number of short pieces. The breaks 
occurred at each bend in the pipe and were evidently 
due to a fatigue effect of some kind. Wires of copper 
brass, mild steel, and spring steel were tried in turn 
without avail. Possibly some form of indented tube 
might be equally effective and last longer, but it 





* Paper read before the Institution of Mechanical 
Engineers on Friday, April 26, 1940. Abridged. 


t ‘‘ Trapped pressure ”’ is the residual pressure in the 





firms also contribute. 


delivery pipe after the end of injection. 
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would involve an increase of volume. Another way 
of laying the pipe “ bogey” is to suppress the pipe 
altogether and combine pump and atomiser in one 
unit. Many designs have been proposed to this end 
and many sets have been tried. At least one engine in 
large-scale production is using this system. On paper 
it renders a differential needle valve unnecessary and 
in practice seems to render it more or less impossible; 

Basis for Selection of Equipment.—A matter which 
has always attracted the author is the selection of 
injection equipment to suit a given design of engine. 
Makers of equipment issue data as to the capacity of 
their pumps, but if these alone were taken into account 
by an engine designer, he would land himself into 
considerable difficulties. The author contends that 
enough experience is available to bring a certain amount 
of logic to bear on the question. Remembering the 
great number of variables entering into the problem, 
no rigid solution can be expected, but the author has 
collected and analysed such information as he has been 
able to obtain from actual practice regarding the 
relationship of the characteristics of injection equipment 
to engine design. The necessary particulars have been 
obtained of some eighty-five engines of small and 
medium size, covering a range of cylinder diameter 
from 70 mm. to 420 mm., and a speed range from 
300 r.p.m. to 3,000 r.p.m. The list might, of course, 
be extended with advantage, and the author would 
welcome additional information concerning up-to-date 
details of engines, which he would analyse, and would 
then revise his conclusions in any particular that might 
be indicated by the results. The figures so far available 
show a most surprising variation between the practice 
of different makers, and sometimes even between diffe- 
rent engines of the same series. Many different 
characteristics have been plotted and the three dia- 
grams reproduced later in the paper (Figs. 4-6) show 
the most significant relationships that could be found. 
In order to bring out the tendencies as clearly as 
possible, logarithmic plotting has been used. It has 
not been possible to find any relationships giving 
points lying on a well-defined curve ; and this is to be 
expected, owing to the great diversity of designs of 
combustion chamber and makes of engine. However, 
certain clear tendencies can be traced, and the author 
goes so far as to suggest that, in general, the points lying 
closest to the mean curves are those corresponding to 
the engines which give the best fuel consumption. 

Since the combustion chamber is the essential part 
of any internal combustion engine, to which all the 
other. parts may be regarded as accessories, a word 
must be said about combustion chambers. Apart from 
shape, the most significant feature from the fuel 
injection point cf view is the degree of turbulence. 
Turbulence of the charge, when present, is always 
produced by causing the air at some part of the cycle 
to flow through a restriction at a high velocity. The 
author therefore finds it convenient in this connection 
to classify combustion chambers as follows :—Type 1. 
Open or non-turbulent chambers in which there is no 
special means to produce turbulence. Type 2. Medium- 
turbulence chambers in which the degree of turbulence 
is limited by the breathing capacity of the engine. 
In such chambers the restriction causing the turbulence 
is placed in the path of the incoming air, and if the 
restriction is too small it will reduce the volumetric 
efficiency unduly. Type 3. High-turbulence chambers 
in which the restriction is not placed in the path of 
the incoming air and in which the degree of turbulence 
is therefore not limited by the question of volumetric 
efficiency. Type 4. Special chambers (antechambers, 
air cells, etc.). The classification is, of course, largely 
arbitrary. There are probably no chambers which are 
strictly non-turbulent. ‘ Squish” turbulence (as it 
has been called by Mr. Ricardo) produced by the close 
approach of the piston crown to the under side of the 
cylinder head is increasing in popularity, It has the 
advantage that the restriction is only present at that 
part of the cycle at which it is required. Combustion 
chambers employing this method should logically be 
classed as type 3, but they seemed to fall more naturally 
into type 2. . 

In combustion chambers of type 1 the fuel has to 
“seek out the air,” whereas in chambers of type 3 
the air seeks the fuel. In type 2 an intermediate state 
exists. In chambers of type 1 the spray must fit the 
chamber, and for this reason hole type nozzles are 
usually essential. The commonest form of open 
chamber is one that is approximately disc-shaped with 
the nozzle on the axis. This arrangement calls for a 
series of holes in the nozzle lying on the surface of a 
cone of wide angle. In selecting a nozzle for such a 
chamber the first point to be considered is the pene- 
tration of the spray.’ The size of hole and the pressure 
of injection must be such that the issuing fuel is able 
to penetrate all the air lying in its path up to the 
chamber wall. The penetration is controlled primarily 
by the diameter of the orifice holes. The results of 
many researches dealing with spray penetration have 





been published, but, as far as the author knows, none of 
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them has given the data required by the engine builder, 
as they have not been carried out under engine condi- 
tions. The kind of penetration that interests the engine 
builder is the distance that the spray travels, under the 
conditions within the combustion chamber, 


has all been consumed, or converted to a form in which | 
it can be consumed without causing carbon deposits | 


on the chamber walls. The author has, therefore, 
taken the useful or effective penetration as the distance 
from the nozzle along the axis of the spray to the wall 
of the combustion chamber, with the piston on its top 
dead centre. 

The first of the curves referred to above, Fig. 4, 
relates the penetration, as defined in the previous 
paragraph, to the diameter of the orifice hole in the 
nozzle. This curve covers all types of combustion 
chambers in which hole type nozzles are used. The 
points from the individual engines are plotted and the 
degree of scattering can be seen. A line is drawn 
which the author regards as the mean. In deciding the 
position of this line he has “ weighted’ the plotted 
points in accordance with his views as to the merits 
of the individual designs which they represent. He puts 


forward this line as a basis for the selection of orifice | 


diameter. In small engines using masked air valves 
with open chambers (type 2), the hole size appears to 
be greater than would correspond to a quiescent open 
chamber without. a masked valve. This is to be ex- 


pected, since the actual path of the spray is deflected | 


by the air swirl and thus lengthened. In engines of 
what is often called the “ clerestory "’ type, the penetra- 
tion required is relatively greater than in type 1. 
Such engines of which the author has been able to 
get details employ correspondingly larger nozzle orifices, 
but the figures are vitiated to some extent by the fact 
that there are other special features about the injection 
equipment which may affect the result. 
the fuel may be injected in a reasonable time and under 
# reasonable injection pressure, the total orifice area 
must bear some relation to the size of cylinder. In 
order to demonstrate this point, Fig. 5 has been plotted, 
relating the total orifice area to the volume swept by 
the piston in unit time. In this diagram, all points 
within the rectangular area A represent pintle nozzles. 
All other points represent hole type nozzles. “* Piston- 
swept volume ” is calculated as (mean piston speed) 

(piston area) and is expressed in litres per second. This 
figure constitutes a measure of the rate at which air 
can be presented by the engine to the nozzle in the 
combustion chamber, and therefore it is a measure of 
the rate at which fuel should be delivered. It will be 
seen that the mean lines whch have been drawn are 
straight, and although they are not straight when plotted 


on evenly divided paper they are sufficiently nearly so | 


to indicate an approach to proportionality. The lines 
are not true means of all the points since many of the 
latter have been “ weighted,” in a similar manner to 
the points in Fig. 4. The longest line O O refers to 


chambers of types 1 and 2 (open and medium turbu- | 
lence), whilst line H H refers to chambers types 3 and 4 | 


(high turbulence and air cell) which are not used on 
the larger engines. Pintle nozzles will be referred to 
later. 

Having estimated from these diagrams the size of 
hole and the total area, the number of holes, in the 
case of hole-type nozzles, is settled. 
however, must be taken into consideration. 
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author has found that the angle between the axes of 
adjacent holes should not be less than about 20 deg. 
or more than about 45 deg. In the case of open 
chambers of type 1, without air swirl, which require 
a fairly flat conical disposition of the holes, this means 
that the number of holes cannot be less than about 
eight and the author has found in several cases that 
eight is definitely the best number. There are, however, 
a number of engines running with as few as five holes, 
and from this it appears that the best number of 
holes may be dependent partly on the question of the 
duration of injection. At low piston speeds, the fuel 
ean be injected in the necessary time through a smaller 
number of holes than are necessary at higher piston 
speeds. In the case of the engines plotted here, the 
piston speeds are all in excess of 1,000 ft. per minute, 
| except for a few of the very small ones. With nozzles 
of this type a central hole is sometimes placed on the 
axis of the nozzle. The penetration required from 
| this hole is usually less than from the side ones, and 
it should, therefore, be smaller. The author has never 
obtained any advantage from the use of such a hole 
and he doubts whether it should be used except, perhaps, 
at extra high piston speeds. 





Engines of type 2 which embody an open chamber | 
The | and a masked air valve, use nozzles with from two to | plunger velocity in centimetres per second multiplied 
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|four holes, according to the degree of swirl. As 
mentioned above, this enables a larger hole to be used 
‘than would be possible in a non-turbulent chamber. 
| This is advantageous in that it avoids the use of a 
| large number of very small holes. In the case of 


~ 300 400 
Litres per Sec. 


| | chambe ars other than the open type, the number and 


| disposition of the holes is settled fairly closely by the 
design of the chamber. In chambers of the clerestory 
| type (type 2) the spray is often fan-shaped and has 
j plane. The angle between adjacent 
| jets is then apt to be restricted and it may be difficult 
|to maintain the minimum angle of 20 deg. mentioned 
above. Having obtained a certain amount of guidance 
up to this point, the remaining characteristics are a 
matter for trial guided by experience. Indeed, it may 
be found that the data given here serve rather as a 
| check to the experience of the designer than as a guide 
from which to initiate design. 

To find a logical basis for the selection of the best 
tvpe of pintle nozzle for a given engine is much more 
difficult than in the case of the hole type. This is 
probably accounted for partly by the fact that in the 
ease of nozzles available on the market the orifice area 

| varies as the needle lifts and is, moreover, to a great 
|extent bound up with the angle of divergence of the 
|spray. Fig. 5 includes points which represent the 
| orifice area of pintle nozzles plotted against the piston- 
swept volume. It is a notable fact that the points 
do not overlap those for hole-type nozzles in a single 
instance, but all lie within the area indicated on the 
diagram. The orifice area taken for each nozzle is 
that at the needle lift which gives the maximum. For 
the nozzles shown in Fig. 1, page 593, ante, it is at 
full lift, and for others at a partial lift. It will be 
seen that the points are so distributed that no mean 
line can fairly be drawn through them. The author 
suggests that che explanation lies in the two facts 
mentioned Where a combustion chamber 
requires a particular angle of spray, the designer may 
be forced to select a nozzle with a larger orifice area 
than is necessary, in order to obtain the required spray 
angle. Fortunately, there seems to be little objection 
to this procedure since the nozzle automatically 
accommodates itself, the needle lifting only sufficiently 
to give the necessary orifice area. Following this 
argument, the author further suggests that the orifice 
area of a pintle nozzle, for a given case, must lie above 
a certain minimum value, such as indicated by the 
dotted line P P in Fig. 5. Since pintle nozzles are used 
almost exclusively in combustion chambers having 
medium or high turbulence (or special chambers), the 
selection of the best angle of divergence of the spray is 
connected with the degree and nature of the turbulence 
to such an extent that no general conclusions seem 
possible. 

After settling the approximate details of a suitable 
nozzle, the right pump must be found to feed it. In 
this connection certain numerical relationships are 
used. These are :—(i) Plunger rate. This is the 
volume in cubic millimetres which is displaced by the 
fuel-pump plunger duriag the injection period per degree 
of crankshaft rotation, divided hy the stroke volume 
of the cylinder in litres. It connects the rate of delivery 
of fuel to the size of engine, and as far as the author 
knows was first used by Messrs. Ricardo and Company, 
Limited. (ii) Loading figure. This is the fuel-pump 
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by the ratio of the plunger area to the nozzle orifice 
area. It gives a nominal value of the discharge velocity 
from the nozzle, and thus an approximate measure 
of the pressure generated in the system. (iii) Nominal 
injection angle. This is the angle of crankshaft 
rotation required to cause the fuel-pump plunger to 
displace a volume equal to that of the fuel injected 
at each cycle at the rated load of the engine. The 
most useful figure to plot as regards the pump is plunger 
rate. This is plotted against piston-swept volume 
in Fig. 6, on the opposite page. 

There is a general tendency for the plunger rate to 
fall with increasing piston-swept volume and to settle 
to a value between 2 and 3. 


with the ratio of the trapped* volume to fuel per cycle. 
This should always be kept as low as possible, and on 
big engines may with care be reduced to a value of 
10 or even less. On small high-speed engines it 
approaches, or even exceeds, 100. 

The author’s experience, which he believes coincides 
with the general view, is that a small nominal injection 
angle is essential for good fuel consumption, but tends 
to produce rough running. He suggests 10 deg. as a 
suitable figure for highly rated engines using hole type 
nozzles. For engines using pintle nozzles, rather larger 
nominal injection angles prevail. The mean lies 
between 10 deg. and 20 deg., tending towards 10 deg. 
on the higher-rated engines. It will be found that, in 
order to keep the nominal injection angle within the 
limits recommended, it is often impossible to utilise 
the maximum output of certain well-known proprietary 
pumps. The size of pump to be fitted to a given| 
engine is determined, not by the maximum capacity 
of the pump, but by the necessity for completing the 
delivery of fuel within a certain time. From this it | 
follows that the full range of control of a pump is | 
seldom used. If it were possible to start afresh, it | 
might be better so to modify the design as to make | 
the full range of control correspond to a smaller output. | 
Such a step, however, is out of the question, since it 
would call for a corresponding alteration to the governor | 
gear of all engines and would enormously complicate | 
the question of spare parts and maintenance. The | 
loading figure is intended to be a measure of the | 
injection pressure, but it is unsatisfactory in so far | 
as the actual injection pressure is affected very greatly 
by the trapped volume and by the duration of injection. 
It seems that normally, for hole type nozzles, the value 
of 35,000 should not be greatly exceeded and that for 
the best results the value should not be very far short | 
of 30,000. Loading figures for pintle nozzles (calcu- 
lated on the maximum orifice area) are much lower 
than for the hole type of nozzle. The normal value 
does not exceed 15,000. 

It is sometimes a difficult question to determine the 


| have been determined. 





The need for a higher | 
plunger rate on small engines is probably connected | 


| carry-over characteristics of boiler waters, as affected 


| by Foulk and Ulmer, indicates that, of the commonly 


! 

release pressure would not greatly affect the maximum 
| injection pressure, but this is not so. An increase in 
|Telease pressure usually results in a corresponding 
| increase of pressure in the injection system throughout 
'the cycle. Maximum injection pressures vary very 
| widely. In systems using pintle nozzles they may not 
| greatly exceed the release pressure. On the other hand, 
with hole type nozzles in engines of medium and large 
size, pressures as high as 8,000 lb. to 10,000 lb. per 
square inch are reached. There is no difficulty in 
| dealing with such pressures in suitably designed equip- 
ment. High pressures tend to increase the penetration 
| slightly and to improve atomisation, but the controlling 
factor as regards penetration is the diameter of the 
orifice hole. In the author's view, the injection pressure 
is not one of the primary variables. He prefers to 
regard it as dependent on other more vital factors. 








PROGRESS IN FEED-WATER 
TREATMENT.* 


By C. H. FEtiows. 
(Concluded from page 602.) 


TREATMENT to control either the extent of carry-over 
or its nature is not as effective in some cases as it should 
be. Much work has been done on the subject by 
Foulk, Brill, and Ulmer at the Ohio State University, 
and at the University of Illinois by Straub and his 
associates. At Ohio State, the foam-producing and 


by various concentrations of typical salts found in them, 
This work, as summarised 


found soluble salts in boiler water, sodium phosphate, 
calculated as an anhydrous salt, produces carry-over 
at lower concentrations than the other salts. On the 
other hand, sodium aluminate, if it were in true solution, 
could be present in concentrations equal to twice 
that of the phosphate salt before carry-over would 
occur. When expressed in terms of equivalent sodium- 
chloride effect, it is reported that the effect on carry- 
over of all soluble salts is additive. In regard to sus- 
pended solids in boiler water, these same investigators 
conclude that certain ratios of calcium carbonate and 
magnesium hydroxide may exist in concentrations more 
than twice as great as magnesium hydroxide alone in the 
presence of sodium hydroxide before carry-over begins. 
In all cases, the physical state of the precipitated solids 
was found to be a controlling factor. 

Professor Straub has proposed to control the nature 
of carry-over by counteracting the sticky quality of 
sodium-hydroxide deposits with sodium sulphate. 
His work indicates that if a ratio of 4-4 to 1, sodium 
sulphate to sodium hydroxide, respectively, is main- 





maximum capacity of an atomiser of given design in| tained in the boiler water, adherent deposits will not 
terms of rate of discharge of fuel. It has already been | occur. A survey of a number of power-plant records 
said that the fall of pressure must take place at the| of boiler-water conditions served to indicate that 
nozzle orifice and this implies that the minimum cross- | adherent deposits on turbine blades, a result of carry- 
sectional area occurring anywhere else in the path of | over, were not in all cases a function of the proposed 
the fuel must be large compared with that at the orifice. | ratio of 4-4. In certain cases, however, where this ratio 
The point of minimum cross-section is usually at the | has been intentionally maintained for this purpose, 
needle seat. As the needle lift is usually small com- | successful inhibition of adherent deposits in the case 
pared with the seat diameter and the width of the/| of carry-over has been realised. Steam washers are 
seat, due allowance must be made for the seat angle| being used with considerable reported success to 
when calculating the effective cross-section. The! prevent carry-over of water into the steam space. 





author considers it desirable to maintain the area at 
the seat, if possible, not less than four times the orifice 
area, though he knows of cases giving good results in | 
which the ratio is as low as 2-5. On account of strength 
considerations the seat must have a finite width, and | 
the significance of the ratio of the needle seat diameter | 
to the needle guide diameter has been explained 
already. These two factors, combined with the figure 
mentioned in the previous paragraph, determine fairly 
closely the minimum size of atomiser suitable to 
accommodate an orifice of given area. This appears 
to be the correct criterion of atomiser capacity. 

The selection of the best release pressures for a 
particular engine does not seem to be a matter of 
primary importance, but it appears to be determined 
to some extent by personal preference. With pintle 
nozzles it usually lies between 1,000 lb. and 1,800 Ib. 
per square inch, but the author has not enough experi- 
ence to express any preference. With hole type nozzles, 
the value is seldom below 1,500 Ib. per square inch, | 
and is taken as high as 4,500 Ib. per square inch. The 
author has not found much advantage in going above 
2,000 Ib. or 2,500 lb. per square inch. A high release 
pressure with hole type nozzles undoubtedly tends to 
preduce rough running, and, other things being equal, 
generally results in a small improvement in fuel con- 
sumption. It might be expected that an increase in 











“ Trapped volume ” is the volume of fuel trapped 
between the fuel pump delivery valve and the nozzle 
needle valve. 

t ** Fuel per cycle" is the volume of fuel injected at | 
each cycle at the rated load of the engine. 


. 








ven in the case of the use of such steam washers, the 
power-plant chemist attempts to control foaming 
by maintenance of proper concentrations of dissolved 
and suspended solids. 

The application of our knowledge of feed-water 
treatment to any specific job requires the balancing 
of the effects produced by the several available processes 
with the conditions known to exist, as well as with those 
that may possibly exist in the normal course of operating 
boilers and steam-consuming equipment. For example, 
in a plant operating on a condensing cycle and supplied 
with evaporated make-up there would seem to be 
little fear of scale formation, and any treatment required 
should be designed only to prevent corrosion, carry-over 
and possibly the development of embrittlement. In 
some cases, depending upon the likelihood of condenser 
leakage and upon the nature of the cooling water, a 
small amount of scale may form. In the high-pressure 
type of boiler, even a small amount of scale is dangerous 
and sound treatment should guarantee protection in 
the event of such leakage. 

Another case applicable to the same type of boiler 


against embrittlement, and .the natural procedure 
would be to add sodium sulphate. However, the 
presence of the sulphate ion in the water, together 
with the possibility of leaky condensers admitting 
raw water containing scale-forming salts, would make 
the chance for the deposition of hard scale highly 
favourable, and further treatment would be necessary 
to counteract that tendency. The early work of 
Professor Straub, recently further substantiated, 
indicated that the phosphate ion in proper concen- 
tration was capable of preventing embrittlement at 
pressures up to roughly 400 lb. per square inch gauge. 
The logical treatment of this situation would be, 
therefore, to inhibit the development of embrittlement 
with phosphate, which can be maintained in excess 
of that value necessary to remove the scale-forming 
salts from the water; thus, two additions only are 
necessary instead of three. 

The effectiveness of any treatment will be greatly 
enhanced by the judicious use of coagulants to flocculate 
the precipitated and suspended solids. Perhaps the 
| most widely known chemical compound used for this 
| purpose is sodium aluminate, and organic compounds 
have been used successfully in this respect. An example 
of well-designed experimental treatment based upon 
sound theoretical considerations, for a boiler operating 
at 1,200 lb. per square inch and using distilled water 
with a low proportion of evaporated make-up, is as 
follows: the treatment is designed to prevent scale, 
corrosion, and embrittlement. Scale is prevented by 
the use of phosphate, but an excess of the phosphate ion 
is not maintained, thus permitting a slight residual 
hardness in the water. This is done deliberately to 
reduce the possibility of carry-over and to provide 
calcium ions with which, ir the presence of colloidal 
iron, silica will combine and ve prevented from entering 
into those reactions which, in combination with caustic, 
have been shown to cause embrittlement. Colloidal 
iron is used primarily as an oxygen scavenger. Although 
its economy for this use alone might be questioned, it 
is justified because silica removal is necessary. R,O, is 
also added as an embrittlement preventive at the high 
operating temperatures prevailing. Although carry- 
over is not anticipated and has not been encountered 
in the several months of operation of this unit, the 
complete removal of silica by both R,O, and the calcium 
precipitation insure no adherent deposits on blades 
if carry-over did occur. 

‘““Is it necessary to treat to prevent embrittlement 
in high-pressure boilers?” is a question frequently 
asked in the power-station industry. It is evident 
that this question would not be asked unless some 
difficulty has been encountered in the attempts to 
treat the water in accordance with prescribed recom- 
mendations. The assumed value of the A.S.M.E. 
ratio of sodium sulphate to total alkalinity for this 
purpose has become so firmly established that any 
plan of feed-water or boiler-water treatment auto- 
matically includes, where necessary, the addition of 
enough sulphate ions to maintain that ratio. The 
question is undoubtedly prompted by two considera- 
tions ; caustic embrittlement has not been encountered 
as yet in high-pressure boilers, and many operators 
of high-pressure boilers find it impossible to maintain 
those ratios without inducing foaming and subsequent 
carry-over. 

In general, it has been found that, where the main- 
tenance of this ratio has been attempted, such a high 
concentration of dissolved solids in the water has 
resulted that it was impossible to operate without 
violent carry-over. As a result, the ratios in most 
cases were not maintained. Necessity has demanded 
operation in a manner contrary to accepted rules, yet 
no dire effects have been the result. A number of 
explanations may be offered. Among these are the 
welded construction of these high-pressure units, which 
recludes the possibility of seams and crevices in which 

iler water may concentrate to such values as from 
50,000 parts to 100,000 parts per million of sodium 
hydroxide necessary to induce intercrystalline corrosion. 
Another reason may be related to the findings of the 
recent research efforts at the United States Bureau of 
Mines and at the University of Illinois, wherein it has 
been indicated that the A.S.M.E. ratios are not, under 
all conditions, adequate to stop this type of cracking, 
and therefore the factors that cause embrittlement are 
not those which are uniformly combated by this salt. 
Stress relieving also reduced the possibility of highly 
stressed metal, another necessary factor in the develop- 








equipment concerns the choice of methods to protect 
against embrittlement. If the boiler feed-water is so | 


ment of this phenomenon. 
Regardless of what the real reason may be, there is a 


free of dissolved alkali-producing salts that the desirable | teat deal of operating experience that indicates no 
pH range of 10-5 to 11 is not attained and, as a result, | ¢Vidence of embrittlement under high-pressure condi- 
conditions more favourable to corrosion exist, it may | tions where the ratios are not maintained. A sub- 
be necessary to add an alkaline salt to the water. | Committee of chemists, functioning under the A.S.M.E. 


From this consideration arises the question of protection | Boiler Code Committee, is at present reviewing operat- 
| ing data and relating it to the recent findings of research 





* Paper presented at the Spring Meeting of the | on this subject in an effort to modify the code recom- 
American Society of Mechanical Engineers at Worcester, | mendations in order to bring them in line with present 
Massachusetts, U.S.A., May 1 to 3, 1940. 
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ELECTRICAL APPARATUS. 
518,398. Metal-Clad Circuit Breaker. Switchgear and 
Cowans, Limited, of Old Trafford, and A. Upton, of | 
Manchester. (2 Figs.) September 26, 1938.—The circuit | 
breaker is arranged so that its contacts and their mechan- | 
iam are easily inspected. The breaker a is mounted | 
upon a truck on which it is wheeled into position beneath | 
the isolation receptacles d in the housing. Arms f at | 
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a 
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each side of the housing are raised by chains to engage 
beneath projections A on the top plate of the breaker | 
and lift it into its operating position. The truck can | 
then be wheeled away, the space beneath the oil tank | 
being used to house a potential or current transformer. 
To inspect the circuit breaker contacts k, the circuit 
breaker is lowered and wheeled forward in front of the 
housing. The top plate is released from the tank and 
detachable arms m are connected at n to the arms f of the 
elevating gear. The arms also engage beneath the pro- 
jections A to raise the top plate and contacts clear of the 
oil tank, which can then be wheeled away. All sides 
of the contacts and mechanism are then available for 
inspection. (Accepted February 26, 1940.) 


MOTOR ROAD VEHICLES. 

519,226. Centrifugal Clutch. The Northern General | 
Transport Company, Limited, of London, and G. W. 
Hayter, of Gateshead-on-Tyne. (4 Figs.) October 1, 1938. 

The invention is a centrifugal clutch which can be 
disengaged by hand. The clutch-plate 4 is sandwiched 
between two pressure plates 5, 6. The first pressure 
Springs around the pins urge 
clutch-plate. The pressure 
5 is moved in the opposite direction by centrifugal 
each located in an inclined bore in the 
flywheel. When the flywheel rotates at above a given 
speed the balls displace the pressure plate against its | 
springs. The extent o* this displacement is limited by an 
abutment ring 12 on the rim of the flywheel. Springs 13, 
housed in cups on the end-plate. urge the pressure plate 6 
the clutch-plate and are sufficiently strong to 




















5 is guided on pins. 
plate away from the 


plate 
the 

plate 
ball weights 10, 


towards 
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ensure driving engagement of the clutch. The pressure 
plate 6 can pass through the abutment ring 12 but is of 
greater diameter than the clutch-plate 4. In the over- 
lapping portion are holes, through each of which projects 
a detent 15 pivoted on the end-plate. The detents 
are hooked and tend to move outwards against tension 
springs as soon as the flywheel rotates. Each hook is 
undercut slightly and co-operates with a corresponding 


28, 1940. 
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through a normal zero point over the work-table. 


| shaft forms the bearing for a hood which can be clamped 


face on the inside of the pressure plate 6 so that, once | 


are engaged, 
by moving the pressure plate. 
| is located so that the pressure plate 5 cannot follow-up 
|} any movement of the pressure 
clutch-plate. The operation is as follows: 

1/15 are normally engaged as shown in Fig. 


The 
2 


detents 
so that, 
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with the flywheel at rest, the clutch is disengaged. 


the flywheel is speeded up, however, the balls 10 move | scribing plane. 


out and wedge the pressure plate 5 against the clutch- 


disengagement can only be effected | 
The abutment ring 12 | 


in any position. The upper end of the hood carries a 
neck portion which, in turn, carries a rotatable optical 
head E, the axis of rotation of which intersects the axis 
of the main horizontal shaft at right angles at the 
zero point. The optical head E carries a detachable 
scribing unit F, and has within it a rotor G carrying the 


| optical projection unit H and also a plate box J for the 


photographic plate. The projection unit H is made 
separate from the rotor G and is so mounted in the lower 


portion of the rotor as to enable its position to be adjusted 


plate 6 away from the | 


with a high degree of accuracy. It houses the projecting 


|lens system. in which a central projecting lens H? is 





plate, gripping the latter between the two pressure plates. | 


Disengagement can be effected at will by a pedal to} 
displace the pressure plate 6 away from the clutch plate, 


|}in the image plane of the projecting lens system. 


mounted symmetrically between two collimating lenses 
H*, H*, the principal focal points of which coincide with 
the nodal points of the projecting lens H?, the arrange- 
ment giving a rectified image at unit magnification. Two 


| plane mirrors at 45 deg. to the axis of the projecting lens 
| deflect the optical axis through the two collimating lenses. 


The axis of the lower collimating lens H® intersects the 


| seribing plane at 45 deg. at the same point as the axis 


of rotation of the rotor G. The image plane of the 
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projecting lens system passes through the point of 


| intersection of the optical axis of the upper collimating 


lens H* and the axis of rotation of the rotor G and lies at 


As | j 45 deg. to both axes, so that it is at right angles to the 


The plate box J has an opening through 
which a plate slide is inserted and when the shutter has 
been opened, the photographic plate K is sprung into 
engagement with fixed stops, which locate it accurately 


The 


the pressure plate 5 being prevented from following-up | scribing unit F has two similar scribers, arranged one 


by the ring 12. To engage the clutch while at rest, as 


on each side of the end of the casing. Each scriber is 


when starting the engine by towing, the pressure plate 6 | clamped to a crank arm on a spindle F* journalled in a 


is moved slightly 


freed by their springs. The release 


by the pedal until the detents 15 are | 
of the pedal then | 


frame pivoted at F® to the casing F so that the scriber 
can be moved by hand. The axes of the two spindles F* 


allows the pressure plate 6 to be moved by its engaging |and of the two sets of pivots F5 are all parallel to one 


springs to grip the clutch-plate between it and the pressure 
plate 5. <A drive may then be transmitted from the 
driven shaft to the engine. As the engine speed increases, 
the balls move both pressure plates until, when the 


pressure plate 6 has passed beyond the hooked ends of the | 


| detents 15, these automatically move out under centri- 


fugal force, and upon slowing down the engine, the 
pressure plate 6 is held by the detents and the clutch is 


disengaged. (Accepted March 20, 1940.) 


MISCELLANEOUS. 
519,224. Optical Profile-Measuring Apparatus. Kapella, 


Limited, of Leicester, A. Warmisham, and R. E. Reason, | 


of Leicester. (9 Figs.) November 30, 1938.—The appa- 
ratus is used for the precision measurement of plane 
section profiles of such articles 
threads. The apparatus has a fixed base which supports 
a work-table A which can be adjusted in three mutually 
perpendicular Behind the table, the base 
carries a main horizontal] shaft, the axis of which passes 


directions 


HUNDRED AND 


as gearwheels or screw- | 


another and to the longitudinal axis of the casing F, 
and the longitudinal position of the scribers is such that 
they move only in a plane which defines the section 
profile and constitutes the scribing plane. For illuminat- 
ing the scribed mark, a lamp L is mounted in a housing 
and surrounded by a heat-insulating screen to avoid 
heat disturbance of the adjacent optical elements. 
A condenser gives a parallel, or slightly convergent, beam 
which, after reflection in an inclined mirror, is directed on 
to the scribed mark. The same condenser and mirror 
can be utilised in conjunction with an eyepiece and 
graticule for viewing the scribed mark, the lamp L being 
movable when the mark is to be viewed. When it is 
practicable to view the scribed mark at a relatively small 
inclination to the normal to the scribing plane, a wide- 
angle projecting lens can be used for the oblique projection 
with its nodal planes parallel to the scribing plane and the 
image plane. Such an arrangement can be employed 
for projecting an enlarged image on to a screen. ( Accepted 
March 19, 1940.) 
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Offices for Publication and Advertise- 
ments, 35 & 36, Bedford Street, Strand, 
London, W.C.2. 


We desire to call the attention of our 
readers to the fact that the above is our 
REG-STERED ADDRESS and that no 
connection exists between this Journal 
and any other publications bearing 
somewhat similar titles. 


TELEGRAPHIO 
ADDRESS 


TELEPHONE NUMBER—TEMPLE BAR 3668 (2 line) 


“ENGINEERING,” LESQUARE, 
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Temporary address during hostilities : 

18-20, Compton Road, Hayes, Middx. 
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EpiroRiaL Dept. HAYES 1730. 
For further particulars of Subscription 
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ADVERTISEMENT RATES. 





The charge for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, etc., is 4/- for the first four lines 
or under and 1/- per line up to one inch. The line 
averages six words. When an advertisement mea- 
sures an inch or more the charge is 12/- per inch. 
Payment must accompany all orders for single 
advertisements (which should be delivered not later 
than first post on Wednesday, otherwise their inser- 
tion cannot be guaranteed). 5% allowed on 6, 
124% on 13, 25% on 26, and 33§$% on 52 weekly 
insertions. 

Unless the classification is clearly stated on the 
copy, advertisements appearing in these columns 


will be classified at the discretion of the Publisher. 





The proprietors will not hold themselves responsible 
for blocks left in their possession for more than two 


years. 
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Royal 8vo. 714 pages, 
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THE METALLURGY OF 
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PATENTS. 





‘|The Proprietors of British 

Patent No. 464047, relating to “‘ lmprove- 
ments relating to Refractory Products,” DESIRE 
to ENTER into NEGOTIATIONS with one or more 
firms in Great Britain for the sale of the patent rights 
or for the grant of Licences to manufacture under 
royalty.—Enquiries to be addressed to D. YOUNG 
& CO., Chartered Patent Agents, 21, Bourne End 
Road, Northwood, Middlesex. K 563 


See also Page 48. 








‘Yorrespondence Courses 
‘ for all EXAMINATIONS of the Inst. Civil 
Engineers, Inst. M ch. Engrs., &c., are personally 
conducted by TREVOR W. PHILLIPS. B.Se. 
Hons. (Eng.), Assoc.M.Inst.C.K., &c., 65, Chancery 
Lane, Loudon, W.C.2. Full particulars on request. 





WARTIME 
ENGINEERING TRAINING 


with The T.1.G.B. is your best investment. Write 
TO-DAY for Great FREE Guide which shows how 
to qualify for well-paid posts in Aeronautical, 
Chemical, Mechanical, Electrical, etc., branches, and 
alone gives the Regulations for A.M.Inst.C.F., 
A.M.I.Mech.E., A.M.L.E.E A.F.R.Ae.S., 
A.M.I.Chem.E., C. &G., in which examinations 
T.1.G.B. students have gained 22 FIRST PLACES. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
78, Temple Bar House, London, E.C.4. 
(Founded 117). 





See also Page 48. 








MACHINERY FOR SALE. 





| ‘tepanning machine for tube 

plates, three 3} in. spindl-s. Admits 
plates 10 ft. 6 in. by get! 6in. Table size, 
B ft. 6 in. by 7 ft. Traverse, 8 ft. CII. seat 
© motor. Makers, Campbells & Hunter. — 
prly Danks of Netherton, Ltd., Netherton 
Dudley, Worcs, ) 








AUCTION SALES, 


DWARD RUSHTON, SON 
AND KENYON (Est. 1855) 


TOTIONBERS, VALUERS, AND FIRE LOSS ASSESSORS OF | 
ENGINEERING WORKS 
PLANT AND MACHINERY | 

ORK House, 12, Yorke STREET, MANCHESTER, 

Telephone: 1937 Central (2 lines), 
Telegrams: “ Russonken, Manchester,” ; 
874 








| be obtained from the Principal, Mr. W 


PUBLIC APPOINTMENTS. 





AIR MINISTRY. 


CIVILIAN INSTRUCTORS REQUIRED. 
acancies exist for 
CIVILIAN FITTER AIRFRAME 


EB INSTRUCTORS at an initial rate of pay 


of £4 5s. Od. a week inclusive, increasing to £4 10s. Od. 
a week on the satisfactory completion of a proba- 
tionary period, and thereafter by annual increments 
of 2s. 6d. a week to £5 per week. 

The necessary qualifications are :— 

FITTER AIRFRAME INSTRUCTORS must 
have a good knowledge of airframe component con- 
struction and a knowledge of rigging and principles 
of flight. Knowledge and treatment of materials used 
in airframe construction are also required. 

Successful candidates may be required to undergo 
a short course of training during the early stages of 
their employment to fit them for their duties as 
instructors. 

Vacancies also occur for selected applicants with 
a theoretical or practical knowledge of an allied 
trade to the aircraft industry who are capable, after 
a course of instruction, of qualifying as Fitter Air- 
frame Instructors. 

Applications should be addressed, in writing only, 
to THE UNDER SECRETARY OF STATE, AIR 
MINISTRY (S.5.d), KINGSWAY, LONDON, W.C.2, 
giving particulars as to previous experience, age, etc. 
Suitable candidates, who must be over 30 years of 
age, will then be required to attend at the nearest 
Royal Air Force trade testing centre for the necessary 
trade test and medical examination, but may be 
re-imbursed the cost of third class locomotion ex- 
penses for this purpose. K 131 





LINDSEY (LINCOLNSHIRE) EDUCATION 
COMMITTEE. 


COUNTY TECHNICAL COLLEGE, 
GAINSBOROUGH. 


Full-time Lecturer 


A in MECHANICAL ENGINEERING is 
REQUIRED. Works experience and an Engineering 
Degree or its equivalent are essential. Burnham 
Technical Scale, 
Further particulars and forms of application may 
y. WARD, 
B.Se., M.1.Mech.E., Technical College, Gainsborough, 
Lines, to whom applications must be returned not 
later than 5th July, 1940. 
F. J. BIRKBECK, M.A., 
Director of Education. 
K 581 





APPOINTMENTS OPEN. 





It is alvisable when sending testimonials to forward 
copies and NOT originals. 





| f you are unable to obtain 
the POST you REQUIRE, why not insert an 
“Situations Wanted” 


advertisement in 


Columns ? 

These are seen by the Heads of all the leading 
concerns, 

The cost is small, being 4/- for the first four lines 
or under, and 1/- per line after. Advertisements are 
accepted up to First Post on Wednesdays. 


our 





] 2spectors Experienced in 
Aircraft work REQUIRED by firm in West 
of Scotland engaged on air frames and fuselage 
construction.—Reply, stating full particulars and 
wage expected, to K 458, Offices of ENGINEERING. 





Jforemen Required by Firm 

in the West of tland engaged on metal 
aircraft fuselage construction. Applicants must 
have had previous experience of this type of work.— 
Reply, stating full particulars and wage expected, 
to K 457, Offices of ENGINEERING. 





Jforeman Required for large 
Engineering Assembly Shop must be good 
organiser and have general engineering knowledge ; 
rticular knowledge of product not essential. 
fidilands area.—Address, K 556, Offices of EN@IN- 
EERING. 





TO ADVERTISERS UNDFR BOX NUMBERS. 


'[‘he Proprietors are prepared, 

for the benefit of applicants to INSERT, 
FREE OF CHARGE, Notices (limited to two lines) 
that vacancies are filled. 





See also Page 48, 











THO*®- W. WARD LIMITED. 


ROLLING MILL. 
14-in. SHEET MILL, with a set of Roughing Rolls 
30 in. wide, a set of Finishing Rolls 27 in. wide 
and a set of Finishing Rolls 24 in. wide, made by 
the Brightside Foundry. Bedplate approximately 
27 ft. 6 in. long by 6 ft. 6 in. wide. Set of pinions 
and pinion housings and three sets of roll housings. 
Six rolls in the mill, and seven spare rolls. Complete 
with all the necessary couplings, wobblers, etc., 
etc. The roll housings are approximately 5 ft. 6 in. 
high from the bedplate and are of a very strong 
section; approximately 11 in. by 8 in. cross 
section. 
Write for “ Albion "’ Catalogue. 
ALBION WORKS, SHEFFIELD. 
"Grams, Forward, Sheffield ; "Phone 23001 (15 lines) 





No. 34 Geared Double Sided Dowble Action Cam 
Drawing Press. Punch stroke 7? in. Bilank- 
holder stroke 3} in. Between uprights 24 in. 
Bed to guides 9 in. Treadle-operated clutch. 
Weight 3} tons. 

Hand Lever Ratchet Action Shearing and Section 
Cropping Machine with cast steel frame. Capa- 
city plates any length or width @ in., flats 4 in. 
by 4 in., blades 7} in. Cuts angles up to 3 in. 
by 3 in. and tees 3 in. by 3 in, Weight 500 Ib. 

Hand Lever Angle and Tee Cropping and Notching 
Machine with cast steel frame. Takes angles and 
tees 13 in. diameter by 1j in. by 4 in. Notching 
tool 2} in. wide. Weight 270 Ib. 

VARL NEUSEL Semi-Automatic Trimming, 
Beading or Screwing Machine for round boxes. 
Capacity from 1 in. to 34 in. diameter and up to 
3 in. deep. Hand feed. Driving pulley 12 in. 
by 24 in. face. Weight 3 cwt. 

AYLOR & CHALLEN No. 1 Thread Rolling 
Machine for drum lids. Maximum and minimum 
diameter 104 in. and 8} in. Output 20 lids per 
minute Driving pulley 32 in. by 4} in. with 
treadle-operated clutch. Weight 32 ewt. Com- 
eg with dies for 8} in. and 10} in. diameter 

8. . 


MACHINE TOOLS, NEW AND USED. _ Large 
Stocks of every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
; Telephone : EUSTON 4681 (6 lines) 


HERBERT 


GRINDING MACHINES 
IN STOCK 


HEALD No. 60 CYLINDER, belt drive, counter- 
shaft, grinding spindle. (GOOD CONDITION.) 


20 in. DOUBLE ENDED ELECTRIC FLOOR, 
suitable for 380/410 volts, 3-phase, 50 cycles, 
AS. (NEW.) 


NORTON 10 in. by 120 in. PLAIN, overhead belt 
drive. (EXCELLENT CONDITION.) 
CHURCHILL No. 1 SPLINESHAFT, motor drive, 
hydraulic traverse. (EXCELLENT CONDI- 
TION.) 


NORTON 14 in. and 22 in. by 50 in. PLAIN, over- 
head belt drive, gap bed, countershaft, pump, 
tank and fittings. Width of gap, 13 in. (GOOD 
CONDITION.) 


ENDED DISC. 
work rests, 


CHURCHILL in. DOUBLE 
belt drive, with countershaft, 
(GOOD CONDITION.) 


30 


Wide Range of Machine Tools in Stock at Coventry. 
FULL PARTICULARS ON REQUEST. 


ALFRED HERBERT LTD., COVENTRY 


Telegrams : 


Telephone : 
* Lathe, Coventry.” 


Coventry 88781 (12 lines). 


600 
Ward. Haggas & Smith 
114 in. centre by 30 ft. 0 in. Gap Bed 
Sliding and Surfacing Lathe ; 25 ft. 0 in. between 
centres, hollow spindle, cone drive. 

BRIDGEFORD 12} in. centre (with raising blocks 
for 16 in. centres) and 12 ft. 0 in. Straight Vee 
Bed All Geared Head 8.8. and 8.C. Lathe; 
arranged for motor drive but excluding electrical 
a 

BRIDGEFORD 12} in. by 12 ft. 0 in. Straight Vee 
Bed All Geared Head 8.8. & S.C. Lathe ; 5 ft. 10 in. 
between centres, hollow spindle, arranged for 
direct motor drive but excluding electrical equip- 
ment. 

NORTON 10 in. by 96 in. Plain Cylindrical Grinding 
Machine ; with numerous steadies and counter- 
shaft. 

LANDIS 12 in. by 36 in. Plain Grinder ; fitted with 
cam grinding heads instead of standard heads. 
WILMARTH & MORMAN No. 3 Wet Surface 
Grinding Machine ; fitted with magnetic chuck 

and countershaft. 

GOULD & EBERHARDT 60 in. capacity Automatic 
Spur Gear Cutting Machine; single pulley drive. 

WALLWORK Patent 24 in. capacity Gear Hobbing 
Machine ; 3-step cone drive. 

SPENCER Verticai Boring and Turning Mill: 
with travelling uprights, 7 ft. 8 in, table, admits 
10 in. maximum diameter, two rams, vertical 
speed motor drive. 

HUGH SMITH 32 ft. 0 in. Plate Edge Planer; 
alternate hydraulic and mechanical rams ; direct 
reversing motor drive. 

RUSHWORTH 11 ft. 0 in. Plate Bending Rolls; 
3-roll type; for 1-in. plate; open swing end ; 


belt drive. 
GEORGE COHEN 


SONS & CO., LIMITED., 
STANNINGLEY, LEEDS. 
Public Appointments and other Classified 
Advertisements continued on last White Pages. 











ENGINEERING. JUNE 28, 1940. 





A ee 
f° 


Wouldn't it save you trouble to have 
valves that give perfect and permanent 
closure, even over grit? Let us send 
you details of this successful valve. 
Write to-day for free trial valve oy | a 
or Technical Handbook to :— =) 
Saunders Valve Co. Ltd., || ~~ | 
Cwmbran, Newport 2, |_~@.. 
Mon. t 
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Che Battle is not fought 


y men alone 


MACHINERY TOO MUST PLAY ITS PART! 


For the prosecution of the war the need for Plant and 


Jip. Machinery is as urgent as the need for men. We know of 
Pn alate hundreds of firms engaged upon work of National Importance 


Wood Lane, W.12. Cogan Street, Pollokshaws, 8.3. who are requiring immediate delivery of Plant of many kinds. 


SHEpherds Bush 2070 (8 lines) Langside 3041-2 


BIRMINGHAM : SWANSEA: You, on the other hand, may have some Plant surplus to your 


191, Corporation Street, 4. ; , . 
Central 2751 vuraae GF wanes Beek. requirements. If so, write or telephone our nearest office. 








LEEDS: 
BRISTOL : ae : j 
Stanningley Works. Royal London House, We will either purchase outright, or negotiate 


Stanningley 7117! 


Coborn Works, Tinsley. SOUTHAMPTON : 


Attercliffe 42033 Pri Street. E R 
MANCHESTER : Southampton 5671-2 
ese! - ~ yma BELFAST: ds a3 YD é OHE. y 


Pendleton 1376-8 aa SONS & CO. LTD. Established 1834 


NEWCASTLE-ON-TYNE : 
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Sciaky Electric W elding 
Machines, Ltd. 1 
Shaw, W., & Co., Ltd.. 5 
Sigmund Pumps (Great 
Britain), Ltd. . 
Simmonds Aerocessories, 


ati 
Simons, Wm.,&Co., Ltd. 
Smith, Thos., & Sons 
(Rodley), Ltd. 
Smith & Grace, Ltd. 
Smooth-On Mfg. Co. 
Somers, Walter, Ltd. 
Spencer-Bonecourt, Ltd. 
Spencer (Melksham), Ltd. 
Spiral Tube & Compo- 
nents Co., Ltd. 
Stalker Drill W orks, Ltd. 
Standard Piston ened «& 


PAGER 
Taylor & Chalien, Ltd... 
Technological Institute 
of Great Britain 
Tempered Spring Co. TA. 
ura }looring Co. 


Terry, H., & Sons, Ltd., . 
mas & Bishop, Ltd. 
Thompson, John (Kenni- 
~{ Water Softeners), 


Tonks, John, & Co. 

Took & Drawing Dies, 
Ltd. ’ 

Turbine Gears, Ltd. 





| United Steel Cos., Ltd. ‘ 


l& 

United Strip & Bar Mills 
Urquhart, Lindsay «& 
Robertson Orchar, Ltd, 
Vaughan Crane Co., Ltd. 
Vickers Armstrongs, Ltd. 
Visco Eng’g. Co., Ltd. .. 
Wailes, nese, & Co., 
L ; 


Wallwork Gears, Ltd. 

Ward, Thos. W., Ltd. 

Ward, Wmn., "& Son 
(Sheffield), Ltd. 


Wellman Smith Owen 


—- 


; L 

Beebee, Alfred, Ltd. Tool Co., Ltd. ilbert & Gordon, 

Bellamy, John, Ltd. .. Conveyor & Elevator Co. 

Bennis Combustion, Ltd. Ltd. Goodal Clayton «& Co., 

Birmingham Battery «& Cooper Roller Bearings ww 8 
Metal Co., Ltd. eB Co., Ltd. Grafton Cranes, Ltd. 45 

Booth, James, & Co. Cradley Boiler Co., Ltd. Hadfields, .. 2 
(1915), Ltd. .. Craven Bros. Crane Divi- Hall, J. & E., Ltd. 

Braithwaite & Co. (Engi- sion, Ltd. 44 |Hamworthy Eng. © 
neers), Ltd. .. Crofts (Engineers), Ltd. 39 me c6 all > 
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Coataine the Telegraphic Addresses, Codes and Ti 


Eng’g. Co., 


Platt, Sam, Ltd. 
Stone, J., & Co., Ltd. 


Power Plant Co., Ltd. .. 
Pratchitt Bros., Ltd. .. Stothert & Pitt, Ltd. =, 50 
Priest Furnaces, Ltd. Sturtevant Eng’g. Co., 

1} Ransomes ; Rapicr, Ltd, = a Ltd... ‘ ae. 
Lta, Ltd. .. Suffolk Foundry Worthington - Simpson, 
j Reavell «& Co., Ltd. 40 (1920), Ltd, .. .. 47 Ltd, ; 

Reid Gear Co., Ltd. 8! Sugden, T., 14d. .. 421 Yarrow & Co. , Ltd. 


Yells, A. 
Willford & Co., Ltd. 
Williams & James 
Wiseman, Alfred, & Co., 


Lincoln Electric Co. Ltd. 
Lindsay, Henry, Ltd. .. 
Luke, i. a. 

McLaren, J. & ., 
Macrome, Ltd. 

Marbaix, “Gaston E., 
Massey, B. & 8. , Ltd. 
Mather & Platt, "Ltd. 


IFIED DIRECTORY OF CURRENT ADVERTISEMENTS 
ephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 


for the use of 7 Buyers, in German, French, I and 
A copy of the ition will be sent gratis on application to the publisher. 


oe THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JULY 12, 1940 


Iron 
1&14 





THE 


British Aluminiua 


co.L 


Raven Hotel, Castle Street, Shrewsbury. 
Telegrams: Cryolite, Shrewsbury. 
Birmingham, 4: Lawley Street, 
Bristol, |: Rose Street, Temple. 
113 West Regent Street. 


P16 Eng.28.6.40 


is Company’ Technical 
Services—Stoff and 
=Publications—are 
available to all users of 
aluminium ond its alloys. 


The British Aluminium Co. Led., Temporary Head Office : 

Telephone: Shrewsbury 4451. 

London Depot: Park Avenue, North Circular Road, N.W.10. 

Manchester,.3 :.274 Deansgate. Leeds, 3: 66 Kirkstall Road. 
Newcastle-on-Tyne, |: Milburn House. Glasgow, C.2: 











ENGINEERING. JuNE 28, 1940. 


Un ELEVATOR G? 


BULL BRIDGE WORKS, 








Telegrams : Telephone : 


“Conveyor, . Accrington, Lancashire. No. 2779, 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Etc. 





aoe > 
¥.. eae a 
Jar 3 ; 
> at 
‘ Meas an 


scat 
at 
i Sai a 


BRANCHES AT MANCHESTER AND BIRMINGHAM. 





a 


Page 
eS 
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Telegraphic Addresses — . Codes — 
“SIMONS, RENFREW.” a e § § ABC (rx Eoition), 
- SCOTT'S (!OTH Epition), 
SIMONISM, LONDON.” BENTLEYS. 








TRAILING SUCTION HOPPER 


Marine Dredge Plant 5! M 0) N 5 


ESCRIPTIONS AND UP 
 colie nine? CAPACITY. GOLD AND TIN RECOVERY 
.. DREDGERS. 


* HOPPER BARGES, 


Constructors of FERRY STEAMERS. 
HOPPER AND BARGE- REPLACE PARTS FOR EXISTING 


LOADING BUCKET DREDGERS, DREDGERS. 


BARGE-LOADING, 
RECLAMATION AND * SIMONS”’ INVENTORS AND FIRST CONSTRUCTORS 


CUTTER SUCTION DREDGERS. OF “ HOPPER” DREDGERS AND 


ELEVATING DECK FERRY STEAMERS. 
BRITISH PATENT for ROTARY SPUDS. 


RE )) GE R LONDON OFFICE :—83, Victoria St. 
W* SIMONS RENF RE W suiscon 
MANUFACTURERS OF 

TD, woLLinwoo, 


516 


’THRAPSTON 


V-FLAT & V-ROPE 


DRIVES 


FOR MAXIMUM EFFICIENCY 
AND LONG LIFE. 


Illustration shows 400 H.P. V-Flat 
Drive. Speed Ratio 490/101 R.P.M. 
Driven Pulley 120in. x 40 in: Flat 
face. Using 16-2in. x Id in. ropes), © 
at I7 ft. 6in. centres. 


Wa Supplied to Messrs. Stewarts & 


AAANVAAAAAN Lloyds of S$. Africa Ltd., for use in 
AX K\ | Gold Crushing Plant. 
AW \ Enquiries to London Depot— 








Proprietors of ALFRED WATKINS’ 




























CLIFTON HOUSE, EUSTON RD., N.W.|. 
Phone: Euston 5541/5542. 


or direct to :— 


‘SMITH & GRACE, LTD., 


___THRAPSTON, NR. KETTERING, NORTHANTS. (Thrapston 109, 110). 
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THE MODERN | 
METHOD 
IMPULSE AND 


SYNCHRONOUS. 


Makers of Electric Clocks since their 
inception. 











3 Clocks, 30 Clocks, 

300 «Clocks, Work- 

men's Recorders, 

“Start & Cease Work” 

Signals — ali ONE 

universally accurate 
time. 








over 130 pages and 





c u rv 1 2 
360 iMustrations—free upon request. 
Makers also of Process Timing Clocks. 


GENTS 


OF LEICESTER 





Get. 1872 
LONDON, NEWCASTLE-ON-TYNE, 
Glasgow Belfast Dublin 





Gent & Co., Led., Faraday Works, Leicester. | 


BRAITHWAITE 


PRESSED STEEL TANKS 


BRAITHWAITE & CO,, ENGINEERS, Ltd. 
23 HORSEFERRY HOUSE, WESTMINSTER, 8.W.1 
Telephone, VIC. 8511. Telegrams, Bromkirk-Phone 


“Machine Cut ear Wheels 
THE REID GEAR CO. 


LINWOOD, near PAISLEY 




















> DLL 
VACUUM GAUGES 


| 2a UA scocu dl fx| 
ca | 
COVENTRY RD, BIRMINGHAM .10. 











Electric Cranes 
of every type 


ROYCE LTD 


Lo. ghbor ough 








LUC. backs 


War Savings 





Declaration by the General Council of the Trades Union Congress 


“ The General Council of the Trades Union 
Congress have given their most careful considera- 
tion to the problem of how to provide the means 
of carrying on the War with the least hardship 
to the population as a whole and, in particular, 
to workpeople. 

“As a result, the General Council were 
anxious to give their full and strong support to 
voluntary savings, but considered it necessary to 
seek assurances : 

(a) From the Government that the voluntary 
war savings of workpeople up to a specified 
amount would be disregarded in the applica- 
tion of any Means Test to which they might, 
in the future, become subject. 

(6) From Employers that they would under- 
take not to use evidence of the ability of 
workpeople to save as an argument against 
applications for wage advances. 


“Both these assurances have now been 
given. For the Government, Sir John Simon 
announced in his Budget statement that new 
savings during the war up to £375, invested in 
National Savings Certificates, Defence Bonds, 





subscriptions to new War Loans, or deposited 
in the Post Office Savings Bank or the Trustee 
Savings Banks would be disregarded in computing 
the means of applicants for unemployment assistance 
or supplementary old age pensions. 

“ The Employers have also given a definite 
assurance that the war savings of workpeople will 
not be used against the Trade Unions in subsequent 
negotiations for wage increases. 


“ The Trades Union Congress, recognising 
the magnitude of the war’s financial and economic 
problems, urge upon all who are able to 
save to do so to the utmost of their ability 
and to lend such savings to the country. 


“* These savings will help materially to main- 
tain supplies essential for the adequate equipment 
of the fighting and defence services. 


“* Savings, in so far as they help to restrict 
expenditure upon non-essential commodities, 
will also assist to maintain the supply and 
prevent increases in the price of 
commodities essential to the people’s 
standard of life.” 


ISSUED BY THE NATIONAL SAVINGS COMMITTEE 

















en 9 li a SSL. TT: SRE 


oT aataes. 










_—_ prt nH there are five good reasons why “ FENNER ” 
gga eee eeeaees * V-ROPES stick to their grooves, resist slipping, 
- * flex easily and last longer. 


Top tension rubber — resilient. 
Load carrying cords — at pitchline in parallel 
layers — concentrate strength. 

Bottom rubber — tough, heat resisting — runs 
cool at high speeds. 

Inner cover—reinforcement—increases rope life 
. Outer cover—bias cut—resists ageing and wear 
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THE *“‘FLUXITE QUINS”® AT WORK 


TSN ANS i 


a 
id 
vITE oe 
me | € 
° 




















Phy apedy nes vip " cried “ Oh“ ** I must speed, 
For I've got just what engineers need 

Now we're busy as bees, 

It's in boom times like these . 

That Fluxite’s needed most—that's agreed.” 








With Fiuxite, joints can be 
“wiped” successfully that are 
impossib a a. 


Used for in t Works. OF 
IRONM tein a“ welt 
Ask to see the 
but substantial— 
cemplete with full Lastrastlons, 7/6. 

Write for Leaflets on CASE HARDENING STEEL 

end TEMPERING TOOLS with Fluxite, also on 

“WIPED” JOINTS. 


Can rl é COa Price 1/6d. or filled 2)/6d, 
' BaSITBLID- Genin 
(T ph ALL SOLDERING 


Before the coal L 0 ~. eee 
meee (ICTRIC 
Can provide the power WALES 


Springs must be in action . . . A small wiry spring in an electric switch—a thick 


















ALL MECHANICS W/LL“HAVENS. 


FLUXITE 























tough spiral in a bucking pneumatic drill—these and many other different springs WORTHINGTON-SIMPSON, LD, 
must play their part before you sit in front of the fire at home. We make all these |°UEN'S HOUSE, KINGSWAY, 





Holborn 4271 — Pumping Weetcont” 
different types of springs and have specialised in this branch of engineering for WORT 
nearly half a century. If you use springs—if you have any problem connected with a Rideemne Y 


° : : . ‘ ; PUMPS and AIR COMPRESSORS 
the springs—you can call on this experience, confident that the assistance given will PH HAMWORTHY EXGINEERING 00, lad. 
SRT. 





be practical and the result reliable. sieges 1 ye 
, OUONEUGGOOUUUUNGEGOGOGAGUUURONGGOOGQOOUOEeGeOGGOUUOEOOEAOTOAOUN aw 
2 Th ENGINEERS 3: 
~ STORES 


TEMPERED SPRING 60. LTD.) ns. 
® 8 H.P. Join PACKINGS tor every pu ind Mudhole 


ae ay ne oo Tesloatavery dcocription, Steam 
Tempered for serviee SHEFFIELD cats See age 


Tics 





Belt 
QUALITY—SERVICE 


ALEXANDER KENYON 
& CO., LTD. 
Victoria Bridge, Manchester. 


















WHAT Air COMPRESSOR res tne moe COMPACT oesicn ? 
Ans. THE JOHNSON SELF-CONTAINED COMPRESSOR. 
JOHN SON 


Write for leaflets: 
CONTRACTOR‘ 


C. H. JOHNSON & SONS LTD. (est. 1790) 218, Irkdale St., Manchester (8). 


Tel.: COLtyhurse 1921/22 Works Tel.: STOckport 2644/45 
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Though the illustration shows a straightforward aerodrome 
roofing job done by us, Anderson’s BELFAST roofs can be 
effectively used on the most awkward and irregular shape of 
structure. Single unbroken spans up to 120 feet can be 
erected, thus ensuring a clear floor space for a variety of 
purposes. 


Belfast roofing methods have been proved economical in 
erection and service and the Anderson BELFAST Lattice 
Girder Truss represents this form of roof at its very best. 


Write to us about YOUR roofing problem. As the pioneers 
of BELFAST roofs, Anderson's experience is at your service. 


PARK ROAD, STRETFORD, MANCHESTER 
and at London, Belfast, Birmingham and Glasgow. 


| Se rS$vuns 


/ 
IRR. TR ait iin ag sksteetee 
| \ 


D. ANDERSON & SON, LTD..,}: 


IT’S A NATIONAL DUTY 





the most important job of the Home Front. In some 

cases, however, production is being slowed down 

because of the lack of necessary plant. It is therefore a 
national duty of the highest importance to bring all idle plant 
into action. 


TT: KEEP armament production up to its highest pitch is 


@ IF YOU HAVE PLANT FOR DISPOSAL. . 
send us complete specifications and we will either: 
Buy on our own behalf for cash, 
Contact on your behalf with possible buyers, or 


Afford you showroom facilities centrally situated 
in Coventry. 


@ IF YOU NEED PLANT FOR ARMAMENT 
PRODUCTION .. 


let us have a list of the machinery you require 
and we will endeavour to meet your require- 
ments from our up-to-date register of spare and 
surplus plant. We are also constantly placing 
engineers in touch with others who have suitable 
plant for disposal. 


We offer these services to you on a normal commission 
basis. 


MODERN MACHINE TOOLS LTD. 


BUTTS WORKS, COVENTRY. 
"Phone > 213245. "Grams: Modern Phone Coventry. 


¢ 


London Depot : Corner Gorst Road, Park Royal 
Road, North Acton, N.W.10. = ‘Phone : Willesden 5688-9 
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_ SPENCER 


HANDLING PLANT 


é 
» » 


ensures economical 
and trouble-free 


COAL... HANDLING 


Our experience of Mechanical Coal Handling covers a 
period of over 60 years, and we are in a position to 
undertake the design and construction of any type of 
plant, of any capacity. Our prices are competitive, and 
our expert advice is offered entirely without obligation. 




















BOILER FEED REGULATORS 


AVAILABLE IN VARIOUS PATTERNS 


High pressure pattern with FORGED STEEL inclined 
power producer suitable for use where flow charts are 
kept. 

EXCESS PRESSURE REGULATORS 


for use with CROSBY feed Regulators ensure a constant 
differential across feed regulator and therefore accurate 
regulation. 

Pioneers of Feed Regulators 

and Automatic Controls 





HUNDREDS OF REPEAT ORDERS 





BRITISH MANUFACTURE 


Pamphlet E1197 on request to :— 


CROSBY VALVE & ENGINEERING Co. Ltd. 


251, EALING ROAD, WEMBLEY, MIDDLESEX. - 






















WELDED TANKS 


and 


VESSELS 





In Steel, Stainless, Steels, 
Aluminium, etc., etc. 
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ALFRED HERBERT LTD., COVENTRY 


ALL MACHINES SHOULD BE 
WORKING NOW 





THERE ARE STILL MANY MACHINES 
NOT ENGAGED ON WAR WORK. 


WE ARE PREPARED TO BUY SUITABLE MACHINES 
AND TRANSFER THEM TO USEFUL WORK. 


THIS IS NO TIME FOR IDLE MACHINES. 


SEND FULL PARTICULARS AND PRICES. 
















anne man 


=" ALDU A 


(REGISTERED TRADE MARK) 


REGISTERED TRADE MARK 


J AM 7 s “BO OTH & Caleu (1915) = 


ARGYLE STREET WORKS, BIRMINGHAN, 7. 


TELEPHONE TELEGRAMS CODES: ABC. 5th € 6th ED. LIEBERS 5 LETTER 


EAST 1221 (Pt Bch Ex “BOOTH BIRMINGHAM. BENTLEYS SECOND PHRASE WESTERN UNION 
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ALFRED HERBERT LTD., COVENTRY 


WOMEN ARE WORKING SPLENDIDLY 
FOR US BOTH ON NIGHT-SHIFTS AND. 
ON DAY-SHIFTS. THEY WILL WORK 
EQUALLY WELL FOR YOU IF YOU WILL 


GIVE THEM THE Capt yd beh 
OPPORTUNITY. 2 


From 


KENYA (30 h.p. Double Cylinder Steam Portable Engine and Boiler) 


“ The engine itself gives us continuous good service. We have a spare engine 
in case of need but this has been waiting for a job for about ten years.” 


From 


BRAZIL (32/35 h.p. Single Cylinder Diesel Engine) 


“ The engine is very little worn and every day that goes by lam-more satisfied 
with its working. It is an engine we cannot do without.”’ 


From 5 


SOUTH AFRICA (100 h.p. Double Cylinder Diesel Engine) 


‘Although; this engine has seen very hard service, as engineers we cannot 
help admiring the design and workmanship.” 


From 


PORTUGAL (9 in. x 14 in. Self-contained Gear Winder) 


* Of the finest workmanship, enabling us to work With @.large output and 
in complete security.” ' a 


From 


ENGLAND_~. , 


‘In regard to the many Locomotive boilers you have supplied to us, we have 
pleasure in stating that we have not had a single complaint from any of our 
clients. On the other hand we have received repeat orders for your boilers 
from some of the most prominent Engineering firms in the country. We 
should also like to congratulate you on the prompt delivery you have been 
able to give us.” 


ROBEY Plant includes 


DIESEL ENGINES ROAD PLANT _ mF be 
STEAM ENGINES MINING pred DESCRIPTIVE LITERATURE WILL GLADLY BE SENT ON 


AIR COMPRESSORS BOILERS a 
QUARRY PLANT SISAL MACHINERY R 0 B |= Y F 0 R R E Li A & i L i TF Y 


ROBEY & CO. LTD., LINCOLN e@__London Offices: 37/38, Fenchurch Street, E.C.3 
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YARROW waz: 
BOILER 


Holland America liner ““ NIEUW AMSTERDAM’ 
6 YARROW BOILERS 
constructed by the Builders under 


licence to designs supplied by— & Co., Ltd., GLASGOW 


77 


(ff 


Me POWER PLANT c 


RAY TON . 


Phone: WEST DRAYTON 2626 (3 LINES) 
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FIELDING 





HYDRAULIC 


FIELDING & PLATT LTD. GLOUCESTER 


Patent Nos. 
52065! & 520674 


WV aro air in the roof is wasted heating, but it is more—its static 
presence means that somewhere down below cooler air is nullifying the 
effects of the heating arrangement. Projectaires are specially designed 
to utilise the roof strata warmth and project it down to bench level. 
Projectaires are the best solution to high building heating problems. 
Mounted at heights up to 40 ft. they assure efficient distribution, giving 
large area “spread” without “ pocketing” or losses. They can operate 
at heights above tall plant or machinery. The normal tendency, where 
high steam pressures and high face temperatures are present, is for heated 
air to rise before reaching floor level. Projectaires counteract this ten- 
dency by virtue of their principle in which indrawn cool air and warmed 
air are combined and projected vertically downwards by the special 
propeller unit. The correct combination of air velocity and heater face 
temperatures reduces temperature differences between floor and roof to fer eta Pipes fully ee F — P.2. 


ar which obviat 
an absolute minimum. ¢ Ren. Gatton For details of _ yA 


PROJECTAIRE HEA — i 
switches and fuses . . . less stan padre ‘Seanee eat Eli iminate wasted heat wi ith the 


/PROJECTAIRES can show a saving of 334% per unit in 
‘installation cost in suitable conditions. 


BRITISH TRANE CO., LTD., VECTAIR HOUSE, 52, CLERKENWELL CLOSE, LONDON, E.C.I Telephone Clerkenwell 6864 & 3826 


nina Agencies at: Birmingham, Bolton, Cardiff, Glasgow, Leicester, Liverpool, Newcastle, Sheffield and Torquay 
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... for SIGM 


has necessitated 
INCREASED 
PRODUCTION! 


So phenomenal has been the de- 

mand for Sigmund Pumps that we 

have been compelled to increase 

our production, and we can now 

give immediate deliveries. Stocks 
are large, but not unlimited, so it 
is advisable to order now. 








I TOF Te se ae 





5a tA i mnt ws lat, 


Illustrated are two examples from 
the comprehensive Sigmund range 
of Pumps. In addition, we can 


6 matin 


Sabie ani 


supply Trailer Pumps giving an j 

output up to 300 gallons per minute. Th ' 
The “PORTA” ALL-PURPOSE PUMP Whatever your requirements, we TWO-MAN MANUAL PUMP { 
The Mighty Midget with many uses. Output 90 gallons supply them. Send for Booklet One man can carry it. Ideal for ; 
per minute. Easily towed by light car or motor cycle. E.G.I, which gives specifications narrow, inaccessible places. Throws a 


One of the most compact trailer pumps obtainable. jet of water sixty feet. 


of our full range. 


¥ SIGMUND PUMPS (Great Britain) LTD. % 


TEAM VALLEY, GATESHEAD Telephone: Low Fell 75051/5. London Office : BUSH HOUSE, W.C.2 























HEAVY DUTY HANDLING 


The need for speed — with economy — points to 
FRASER & CHALMERS EQUIPMENT 


LE - ; 
_ ‘ym - , 
mee ; ee 
a oS “> y, ts ree et ww 4 
‘ 7 th > Sa ea } 
. 
5 

















Speed up output is the order of the day. 


This is a view of one of the many large Fraser 
& Chalmers Handling Plants which are playing 


an important part in the national effort. 


Consult Fraser & Chalmers on all handling pro- 


blems from complete plants of any capacity 


nei te Bras Ttag¢ —— 


down to maintenance and replacement items for 


existing plants. 


10253 





Manufacturers :— 


FRASER & CHALMERS ENGINEERING WORKS | 

P i * The G I Co. Ltd. 

E R i T H * K € ™ T London Office : MAGNET HOUSE, KINGSWAY, wc 
ASSOCIATED WITH ROBINS CONVEYING BELT CO. 


—_——— 
— 


; 
} 
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bag filter equ int installed by us to 
handle refuse Ye 120 polishing heads. 
The small brick building houses two 
stee/ plate fans with their motors. 





In this me is shown fans and 





The air from these fans is discharged 
into bottom hopper type bag filters, 
there being 8 groups oF bags each, 
housed in the corrugated iron building 
alongside. 


In order to facilitate the disposal 
of the refuse collected, each of the 
8 hoppers discharges into a dustbin 
which can be seen in the illustration. 
These dustbins are easily’ removed, 
complete with their load, without the 
use of any special tools or appliances. 


Photo by courtesy 
** Power and Works Engineer ” 


STURTEVANT Dust COLLECTING 


Particulars and illustrations are given in our post free publication DII0I. 


149.QUEEN VICTORIA ST. 


STURTEVANT ENGINEERING CO. LTD. laMDpon 4.C.4 








SUNDERLAND 
GEAR PLANERS 


rd 
att Whe, 
y i —rn 


# 
4 


% 


. 


~— 


wer Be 


The second gear in the reduction unit for 
acement mill, the normal power being trans- 
mitted is 800 h.p. with overloads. 


This gear has continuous Double Helical 
Teeth cut on one of our ‘No. 30 S.D.H. 
Sunderland Gear Planers which cuts Spur or 
Double Helical Gears up to 10 ft. diam. x 24 
face | D.P. 


By courtesy of 
Messrs. Turbine Gears Ltd., 
Cheadle Heath, Stockporc. 























J. PARKINSON & SON SHIPLEY. 
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SCIENTIFIC STRIKING 


Wherever the R.A.F. strike, be it Syit, Wilhelmshaven or 


Heligoland, the products of scientific striking, Firth-Derihon 
Alloy Steel Drop Stampings, go with them in the vitals of the 


world’s finest aero engines and airframes. 


FIRTH-DERIHON 


STAMPINGS LTD 
CARBROOK SHEFFIELD 
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F A | 
VENTILATING \ Ny 


FANS 


VARIOUS TYPES ALL SIZES 
WITH BELT PULLEY OR ELECTRIC MOTOR 






A “ Blackman” Ventilating Fan 
with “Buxton” Certificated 
Flame-proof Motor, as installed 
in Aeroplane Works, etc. 









Where ventilation is required 
during blackout we recommend 
the use of our Anti-Glare Vents 
in conjunction with our Fans 


FULL PARTICULARS & PRICES FROM THE MAKERS : These Anti Glare Vents prevent 
KEITH BLACKMAN LTD [| ®sc8s: 
MILL MEAD ROAD, FERRY LANE, TOTTENHAM, LONDON, N.17. promi side nam 
*Phone : Tottenham 4522. ‘Grams: “ Keithblac, Phone, London.” 7 













































CENTRIFUGAL 


PUMPS 


Mather & Platt Centrifugal Pumps have been 
widely adopted by Engineers who realise the 
value of reliability. They enjoy an enviable 
reputation for high efficiency and maximum 
dependability. 









Trained Engineers, conversant with all pumping 
problems and familiar with our full range of 
Centrifugal Pumps, are at your disposal. 







The ‘Lonovane”’ illustrated is a 30in. pump 
supplied for circulating duty in a well-known 
Electricity Power Station. 










Literature giving full details of our pumping 
plant for all purposes will be sent on request. 


MATHER & PLATT LTD. 


PARK WORKS MANCHESTER 10 
PARK HOUSE, GREAT SMITH ST., LONDON, S.W.! 
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STANDARDISATI ON 
in the oil fields . 


Two 7-cylinder, 300 b.h.p. engines with scoop-controlled 

hydraulic couplings and self-contained equipment, arranged 

for drive of heavy drilling outfit. The engines can be used 

independently for driving the rotary table or together for the 
draw works. 


3-cylinder, 600 r.p.m., 130 b.h.p. engine 
and 75 kW. alternator for general purpose 
power generation. 


A typical 7-cylinder, 300 b.h.p. engine 
and constant current dynamo for slush 
pump drive. 





jOIL ENGINES 


FOR OIL WELL 
DRILLING EQUIPMENT 


During the last five years many Allen oil engines have been supplied 
for use in connection with various types of oil well drilling equip- 
ment and we have now standardised a range of oil engine power 
equipment having outputs of 35-350 b.h.p. 


The inherent suitability of steam engine drive for rotary drilling has 
been reproduced by the use of scoop-controlled hydraulic couplings 
which permit of controlled torque in the stalled condition. 


We have supplied complete power equipments compris- 
ing engines for draw works, calf wheel and slush pump 
drive, together with generating and pumping units. 


The powers mentioned above are all obtainable with 
engines having the same bore and stroke, the main 
parts being COMPLETELY INTERCHANGEABLE. 
Simplicity of erection and ease of handling of heavy 
lifts have been closely studied in the designs. 


PLEASE WRITE FOR FURTHER INFORMATION. 
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+ “Battersea 
Brimsdown 
** Clarence Dock 
~. Dagenham 
ci Deptford West 
Dunston 
Fulham 
Hams Hall 
Leicester 
Littlebrook 
Stuart Street 
~ Hardingston 
Portslide 


Aa 





+. Portishead 
Ng e Portsmouth 


Rotherham 
Spondon 


~ Stourport 


¥ Thornhill 
; _ Ferrybridge 


AUTHORITIES WHO 


SPECIFY "DUREHETE’ 


Birmingham Corporation 


~Brasford Corporation 


B-istol Corporation 


«Derby Corporation 
~ London Power Co. Ltd. 
North Metropolitan Power 


Co. Ltd. 
~ Portsmouth Corporation 


_ Stepney Borough 


Lions ‘Shropshire, Worcestershire & 


i Rp pecectnire Electric Power 
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These power stations rely on 


‘DUREHETE 


CREEP-RESISTING STEEL 


“Durehete’”’ is the proved creep-resisting steel for stud- 
bolts, flange connections, turbine through-bolts and other 
applications where stress is applied at high operating 


temperatures. 


Designers of steam generating plant, both at home and 
abroad, now specify “Durehete” for many parts requiring 


high resistance to creep. 
"Durehete” is also applied to other high temperature 
work, marine turbines, Diesel engines, oil-cracking 
plant and many similar duties. 


Full technical details can be obtained on application to :— 






SAMUEL FOX & CO: LTD: f 


ASSOCIATED WITH THE UNITED STEEL COMPANIES _LIMITED 
STOCKSBRIDGE WORKS, NR. SHEFFIELD — 


"Fox" Deepear.” 
4 x | 


iy 
= aes, 


Telephone: Sheffield 40871 (6 lines) Telegrams : 


OF 
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ICH EFFICHENCY 
LOW LEFT PUMPING | 


PERFORMANCE CURVES OF VICKERS-GILL PROPELLER TYPE 
PUMPS RECENTLY TESTED IN ACCORDANCE WITH BRITISH 
STANDARD SPECIFICATION No. 599/1935. 


THE MOST EFFICIENT TYPE OF LOW LIFT PUMP FOR 
DRAINAGE, STORM WATER, SEWAGE, OR CONDENSER 
CIRCULATING. 


A HIGH EFFICIENCY IS MAINTAINED OVER A WIDE RANGE 
OF HEAD WITHOUT SPEED VARIATION. 












VICKERS-GILL PROPELLER PUMP 
FOR FULHAM POWER STATION | 
- | ~ EEE 
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WANOWE 











E 1ENCy| 


















, | | | | VICKERS-GILL PROPELLER PUMP) 
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16000 18000 20000 22000 24000 26000 








Two stage horizontal circulating water pump for 
Fulham Power Station. 


Designed duty 22,000 G.P.M. against a Manometric Te 
head of 24 feet discharge branch 32 in. bore. : on cl ae Oe ee 





| HEAD IN FEET 


| | 
—P QUANTITY G.P 


Single stage vertical pump for the West 
Kent Main Sewerage Board. Designed duty 
6,000 G.P.M. against a Manometric head 
of 22 ft. discharge branch 18 in. bore. 


The iHustration on the left is aview taken 
from the sewage storage well of three 
18 in. Vickers-Gill Propeller Pumps sup- 
plied to the West Kent Main Sewerage 
Board. 


Please address Enguirios to —— 


VICIKERS-ARMSTRONCS E | 


sec eee BARROW-UN-FURINESS | 


od Telephone: BARROW SSI : Telegrams: Vicastrong-Barrow-in-Ttrness 
BR OADWAN’ Teleph ABBey 7777 Tel Vi So Lond Cabl | 

xx elephone : y ; elegrams : Vicastrong-Sowest-London. egrams : 
LON DON . S-°W/: ] Vicastrong-London 
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= | 








JuNE 28, 1940. ENGINEERING. 


- 
ak 
—T 
| 
ei | 
| i 
a 
Be 
4 


The Liquidometer Hydraulic Gauge indicates exactly and instantaneously 
the contents of near or distant tanks. 

Employing the principle of a balanced hydraulic circuit, continuous readings 
are obtained without batteries, compressed air or manual operation. 
Variations in temperature are automatically compensated and cannot affect 


the accuracy. 
The tank unit is sealed and entirelyjleakproof, whilst adaptability and ease PRODUCT 
of installation are exceptional. ii 


SIMMONDS AEROCESSORIES L'? aGfvier 


01-4 7-N Me ' -) OO OO) 2918) B 
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Firth-Brown Carbide tipped tools will cut the tough- 
est materials in a manner, and at speeds, not 
approached by any high speed steel 


Associated with the Firth-Brown Carbide Dept. 

is one of the largest tool factories in the kingdom, 

and the Company is therefore in a position to 

supply special cutting tools for special work. 
Write for catalogue Section 12. 
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a2} THE CARBORUNDUM COMPANY LTD. 
: TRAFFORD PARK, MANCHESTER, 17. 
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The accurate cutting of ULRO 
Gears ensures excellent con- 
tact of the teeth, thus reducing 
vibration and wear and in- 
creasing efficiency. The repeat 
orders we receive from Home 
and Colonial Markets are an 
indication of the extent to 
which users of our Gears 
appreciate these facts. 





GEARING 
D. H. Mill Pinions with wobbler ends. 


URQUHART LINDSAY & ROBERTSON ORCHAR LTD., DUNDEE, SCOTLAND 








reer SEN TE feeb ienee 8 S&S 
FIRTH — VICKERS STAINLESS 
SEE ILLUSTRATED ADVERTISEMENT ON PAGE 26, JUNE 7 























supplied as Ingots, Blooms, Billets, Bars and Sheets 
FOR ALL TEMPERATURES UP TO 1150° C. 
wibby E E LS 
S 4, 
H.R. 

does it withstand the action of hot gases over a period many times : 
in excess of that obtainable with mild steel, but it also possesses . 
manifold was recovered whole after a severe aeroplane crash, 
during which the engine was torn from its fastenings and hurled a 

HADFIELDS LTD. 

NSS | Or | =) OO) 2 ed | 


for AIR CRAF I 
HADFIELD'S AT RESISTING 
—_ 
“= KG 
PTET TANS Sf’ » 
It is a testimony to the remarkable quality of this steel that not only 
considerable physical strength, as was well demonstrated when a 
considerable distance from the machine. 
No. 2295 
























EXHAUST MANIFOLD AFTER THE CRASH 
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NITRALLOY LTD c “mone IS DEAKIN BUILDINGS SHEFFIELD 








PETER BROTHERHOOD Sg 
PETERBOROUGH, ENGLAND. 


Makers also of :— 


High speed Steam Engines and Turbines. 
Air and Gas Compressors. 

Refrigerating and ice-making Plant. 

Axial Flow Low Lift Pumps. 

Water Cooling Towers etc., 











The MOST EFFICIENT PUMPING PLANT 


In the annual report of the Diesel Engine Users 
Association, the lowest running costs of all Oil- 
Engined Waterworks plant is that of an English 
Corporation where 


TWO BROTHERHOOD 


RICARDO 300 B.H.P. ENGINES 
(High speed sleeve valve type) 


are installed, as illustrated. 


The all-in Engine costs are only 
*406 pence per water H.P. hour. 





These Engines are made in a complete range of from 
50 to 500 B.H.P. at 800/1250 r.p.m., and are also 
widely used for driving electric generators, etc., and 
for marine propulsion. 


Publication R.S.O. will gladly be sent on request. 
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4. QueEEN Victoria STREET, 
ONDON.E.C.4. & MANCHESTER 





“SIMPLICITY. 
STEAM TRAPS 


9515 





GOODALL ,CLAYTON & C° L'? LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 








R. HUNT 


& CO. LTD. 
ATLAS WORKS 
EARLS COLNE 

ESSEX 





aoe, Manufacturers of “V”’ 


efficiency. 


; 


pulleys only. 


belt 


drives for high transmission 


Drives can be supplied complete 


with belts or we can supply 


PROMPT DELIVERIES. 
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COMPOUND-FILLED 


METAL-CLAD 


SWITCHGEA 


FOR BREAKING CAPACITIES 





Wy 














Type K2C, 350 MVA 











Other types for 25 to 
1,500 MVA, 650 to 
66,000 volts. 





Send for brochure 







raA 


~ NEAT APPEARANCE 


K 
SERIES 


up To 1,000 MVA 


—ee DESIGN 


backed by extensive 
research and _ tong 
manufacturing 
experience. 


SHORT-CIRCUIT TESTED 


Consistently good 
performance ensured 
by cross-jet pots. 





Wiring concealed in 


side frames built of © 


welded steel. 


WIDE RANGE 


Closing by solenoid, by hand 
or by springs. 
by removable plugs or oil- 
immersed selector switches (on 
or off.road). 


MAAN 








ELECTRICAL “= 





G.7292/5 on this subject. 





TRAFFORD PARK --- MANCHESTER I7 


Bus _ selection 
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NEW BLOWPIPES for 
OXY-ACETYLENE WELDING 


After long research and exhaustive 






















practical tests The British Oxygen 
Company has produced two new 
high pressure oxy-acetylene blow- 
pipes, types C.H. and D.H., which 
incorporate several distinctive fea- 
tures and improvements over pre- 
vious types. These blowpipes are 
being used extensively in industry 
today and are doing much to 
help Britain’s War effort. 


\ 


\\ yn 
ANE 


7 ar Y//V// 
THE BRITISH OXYGEN | 
COMPANY LIMITED 


LONDON AND BRANCHES 


HEAD OFFICE: 
THAMES HOUSE - MILLBANK - LONDON, S.W.1 
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More Steam=— 
Increased production 


plue 


Fuel economy 


HE demand on war-time in- 


dustry isintense. Now, more 
than ever, must production be 


increased. The name ‘ Bennis”’ 
has been associated with boiler 
house development for nearly 70 
years. ‘Bennis” Mechanical 
Stokers will effectively answer 
the demand for increased output 
and war-time conditions. 

Increase your production — 
specify ‘* Bennis.” 

There is a “*Bennis” stoker to meet 
any specification or condition. 


"BENNIS” Patent anrauent stoxers 


SENNIS COMBUSTION LTD 


LHATLE FIULIOMN., BOLTON ; NE TORIA .. LONDON 
Swi 





\ Menace of:—-COMPLETE STEAM RAISING, COAL AND ASH HANDLING PLANTS 
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5 ton Electric Trolley Hoist Transporter 


BRIDGEBUILDERS 
CRANEMAKERS. 





























London Office : | Head Offce: Crane Works: 
13, Victoria Street, 85, Dunn Street, 92, Rigby Street, 
Westminster, London, S.W.1. ~ Bridgeton, Glasgow, S.E. Parkhead, Glasgow, E.1. 
Telephone: Abbey 3364-5. Telephone : Bridgeton 2131. Telephone : Bridgeton 2762. 
Telegrams : Obesum, Sowest, London. Telegrams: Tay, Glasgow. Telegrams : Adaptable, Glasgow. 
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* TURBO-ALTERNATORS 


IN MUNICIPAL POWER STATIONS 





















Two 50,000 k.W. Parsons 
Turbo-Alternators supplied 
to the Glasgow Corporation 
Electricity Department and 
installed in their Dalmar- 
nock Power Station. 




















_ 
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25,000 k.W. Parsons 
Turbo-Alternator sup- 
plied to the County 
Borough of Rotherham 
and installed in the 
Prince of Wales Power 
Station. 

















Two 30,000 k.W. Parsons 
Turbo-Alternators supplied 
tothe Metropolitan Borough 
of Hackney and installed in 
their Millfield Road Gene- 
rating Station. 














\. 





& COMPANY LTP 


Head Office: HEATON WORKS, NEWCASTLE-ON-TYNE, 6. London Office: 50, VICTORIA STREET, LONDON, S.W.1. 


P-13582-13742-13703 
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RIEST clean gas- 
fired Furnaces offer the 
greatest economy in fuel 
consumption and labour 
charges, whilst giving per- 
fect uniformity of heat 
distribution, and a close 
degree of control of 
temperature and 
atmosphere. 

Available for all heat- 
treatment operations for 
ferrous and non-ferrous 


metals. @ Front view of furnaces, 
showing charging 
machine. 


in 


ENGINE 


> 


ERING. 


LONGLANDS, MIDDLESBROUGH. 
SHEFFIELD: TELEGRAPH BUILDINGS, HIGH ST. 


Bru. 
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COMPRESSORS, PNEUMATIC DRILLS, HAMMERS ® VIBRATORS, GRINDERS, RIVETERS, SUMP PUMPS 
| 












Less fatigue and greater output at lower cost 


BOYER 


SUPERIOR ! 
CHIPPING HAMMER 


ls an exceptionally high performance tool. 





Well balanced, powerful, perfect cushioning and , 
control, light in weight. | 


Specially designed for very heavy chipping and 
fettling steel castings. 





Write for Section 2, Catalogue 50, 


Minimum vibration ensures accurate 


he, contro! and ease of performance giving full particulars. 
THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD. 
capri a Meee onsen. 232, DAWES ROAD, LONDON, S.W.6. aTelaphone: 
FACTORIES at:—London, England Fraserburgh, Scotland. Melbourne, Australia. Montreal, Canada. Detroit, Cleveland and Franklin, U.S.A 574 


BRANCHES ALL OVER THE WORLD. 




















WORLD'S LARGEST MAKERS §& 
— yrs WELDING EQUIPMENT 
EX Rated & eS . - ‘Kc ry. 1s & = 4 = CG T RO D = S 


WELDERS REFER TO fo, %% | 
THIS CATALOGUE pt p “Se, he te 
REGULARLY " Oc, VR>. SF | : 


To = 
The Lincoln Electric Co., Ltd., Welwyn Garden City, Herts. 4 


Please send me free and post free a pocket-size copy of your “ Arc i 
Welding Electrodes and Accessories ” Catalogue. 









Name Position 










Firm 


Address 








B/28/6/40 
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INTERNAL TYPE 


Sa bala Vanes, 



















SEEGER SIMPLICITY 





Here are two types of applications for internal 
and external Seeger Circlips. How would you 
retain these parts without the aid of this simple 
device ? Many alternative methods will suggest 
themselves but by comparison they will be com- 
plicated. Seeger Circlips save you time and 
material and give to your designs the qualities 


of simplicity and economy. 


Write for fully descriptive literature 


SEEGER CIRCLIPS 


BRITISH PATENT No. 284979 


The AUTOMOTIVE ENGINEERING Co. Ltd., The Green, Twickenham, Middx. 


Telephone No. : Popesgrove 2206-7-8 








EXTERNAL TYPE 
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THE METALLIC VALVE Co. Ltd., | 
360, ROYAL LIVER BUILDING, | 


KINGHORN PATENT VALVES 
FOR PUMPS 

AND 
HOERBIGER PATENT VALVES 
AND RING PLATE VALVES 
OF ALL DESCRIPTIONS FOR 
COMPRESSORS, BLOWING 
ENGINES. SCAVENGE PUMPS, 
ETC. 


RIGID.FIXING WITHOUT DRILLING 





HENRY LINDSAY LTD, BRADFORD 
ALFRED BEEBEE 


LIMITED 


WEDNESBURY 
Bolts, Nuts, Studs. and 
Repetition Work. 
— pe 


RYING MACHINERY, 


for all materials. 




























Write: PRATCHITT Bros., Lro. 
ENGINEERS, CARLISLE. 













MANDLING EQUIPMENT 


THE YAVGRAR OPENSHAW, 
CRARE 00., MANCHESTER. 
LTD. LA 


MORRIS 











10) 18 Se 





Herbert Morris Ltd Loughborough 
| 


















) HANDLING CARGOES ECONOMICALLY 
with Industrial Brownhoist Dock Machinery 


For more than sixty years Industrial 
Brownhoist has been designing and build- 
ing dock machinery to meet specific 
handling problems of the world’s ports. 
Among this equipment are bridge 
(transporter) cranes ; wagon tippers ; 
gantry cranes ; portal pier cranes ; straight- 
line cranes (illustrated) and fast plant 
unloaders. 


Other Industrial Brownhoist | products 
include steam locomotive cranes; Petrol 
and Diesel cranes; crawler cranes); 
erection cranes; railway breakdown 
cranes ; pile drivers and grab buckets. 

Our engineering department will give 
prompt attention to requests for detailed 
information on Industrial Brownhoist 
products. We invite your inquiries. 


INDUSTRIAL BROWNHOIST CORPORATION, BAY CITY, MICHIGAN, U.S.A. 





BROWNHOIST 


MATERIAL 
HANDLING 
MACHINERY 











WILL WORK 
WITHOUT 
OIL 



















“THE LANCASTER ” 
SUPER-LIMIT 


PISTON 


Keep the cylinder true and parallel 
Proved their utility at pressures up to 
250 Ibs. per sq. inch, and 1,000 ft. per 
minute piston speed. 


LANCASTER & TONGE LTD. 


Telegrams : “Piston, Manchester” PENDLETON, MANCHESTER. Teleph 


(R.T.M.) 


RINGS 


: PENdlet 








1484 (3 lines) 
7839 
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IN THE PHILIPPINE 


150 National Diesel engines are operating in various parts of the Philippine Islands 
and the illustration above is of a typical installation at the Macawiwili Gold Mining 


National Diesel engines—horizontal and 
vertical types—are available in standard 
sizes from 5 to 1,400 b.h.p. There are 
types suitable for driving electrical genera- 
tors, pumps, compressors, line-shafting, 
etc., for motive power in locomotives, road 
rollers and excavators, and for marine 
propulsion and auxiliary purposes. 





NATIONAL DIESEL ENGINES 


ISLANDS 


and Development Co., Baguio. This unit has an 
output of 400 b.h.p. at 400 r.p.m. Since the 
photograph was taken a duplicate National 
Diesel engine has been supplied to the Macawiwili 
Co., and this is now in service. 


NATIONAL 


GAS AND OIL ENGINE COMPANY LIMITED 


ASHTON-UNDER-LYNE 
London Office : 


Nr. MANCHESTER 


117, Queen Victoria Street, E.C.4 
7049 





ALL: TYPES: OF 


FLOORINGS 
Consult 


THE EXPERT R. L. NAIRN, A.M.inst.B.E. 


TERRADURA FLOORING C° L™® 


Norton St.,Miles Platting, MANCHESTER 10 












MEERLOO 


FOR HAND MM 
MACHINE Wie 


CLEVELAND 












Yous job de se swes GOOD MARKS © 





eee | 





ON AIR 
MINIST RY 


B.41693 (39 





John Meerloo& Sauk 


WORKS, MILE END, LONDON.E.|! 





HERCOLES, 


TRACE maaan 


HOSE REPAIRERS 


= for mending or joining 
; - - PNEUMATIC,OXY-ACET , 


WATER HOSE up to 2 in. 
——_ ae also screw couplings 


No special tool—just hammer on 


NEWTON SALES CO. LTD., 
73-76, Britannia Road, Fulham, S.W.6. 








ABBOTT & CO. (Newark) LTD 


“BOILERS” 


NEW AR 





Tel. Add PWelels Gomme | - 
See displayed Ad = ry Page 51, Tees 14 
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EXHAUST HEAD 


AND OIL CATCHER. 








For fixing on the end of 
exhaust pipes of ‘steam 
engines to prevent the oil 
and water of condensation, 
carried by the steam, 
being thrown down on to 
adjacent roofs and 
buildings, and to reduce 
the noise of the exhaust. 











Strongly made in black sheet stecl, heavily galvanised after 
manufacture, and provide ample area for the passage of steam, 
whilst the double baffles give maximum separating effect. 


Connection for drain provided at base. 


NO INCREASE IN BACK 
PRESSURE. 


i i ities 


ays Rens res 
CSC” 9175 
one! ome 























PEARN 
a *-enaaintnte PUMPS 


BOILER FEED 
MINING 

DEEP WELL 
BORE HOLE 
BOOSTER 
CIRCULATING 











SPLIT CASING TYPE (SINGLE AND TWO-STAGE) 
50 to 2,500 g.p.m. Heads up to 400 feet. 


ALL CLASSES 
OF PUMPS 


(Reciprocating 
and 
Centrifugal) 


COMPRESSORS 
VACUUM PUMPS 
CONDENSERS 
HEATERS 
CALORIFIERS 


| ANK DEARN & 3 hey Telephone : 
East 1053/5 
F A NCH EST E R 12. Manchester. 





TURBINE TYPE. 
75 to 1,500 g.p.m. Heads up to | ,500'feer 


Telegrams : 
** Pumps,” 
Manchester. 








east 





as eee 





THE 
BRITANNIA 


TUBE CO.L 
COLD DRAYN STEEL CHANNELS & 
TUBULAR SECTIONS 
A 





WELDED 
TUBES 






wna o ; oN z 
CAN ALSO BE SUPPLIED IN & 


STAINLESS STEEL. <= 










FOR 
CATALOGUE 


A 
GLOVER ST. BIRMINGHAM 















REDUCTION GEAR UNITS 


FOR ALL 


INDUSTRIAL PURPOSES 


WITH 
Helical, Straight Spur, Bevel or Worm Wheels 
IN 


i ST 


ba es 
i AER 


Cast or Forged Steel, Hardened and Tempered. 
Standard or specially designed. 


















ALFRED WISEMAN & CO. LTD. 
Glover Street, BIRMINGHAM 


Telephone : VIC. 22)6-7. 








Telegrams: “ Verus, Birmingham.” 9465 
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EXPANSION BOLTS 





OCC 





“DIAMOND” & ‘ KEYSTONE.” 
Mluastrated Lists and Particulars on application to the 
SOLE AGENTS— 


Ex. TORE, IL... 


12 & 14, Brazennose Street, Manchester. Eng. 


608 

















We Manufacture and 
Test in our own Works 


Valves and Fittings for 





these conditions 





750 POUNDS PRESSURE! 
800 DEGREES SUPERHEAT! 


SIR W. H. BAILEY & Co. LTD., 
ALBION WORKS, SALFORD 5, LANCS. 































THE WELLMAN SMITH WEN ENGINEERING 


CORPORATION 
wy ; N. SOL 


L UTH TA 


Wholesale District distributors required 






AIR STARTERS 


| Robust, never-failing, 
| economical — here is 
| the ideal quick-starter, 














The W. & J. 








for marine work, start- 
ing against full com- 
ression. Suitable for 
igh-speed oil engines from 20 b.h.p. to 
4C0 b.h.p. (2,000 r.p.m.—1,000 r.p.m.) and 
for larger engines up to 750 b.h.p. at 
500 r.p.m. Simple and easy to instal, 
smaller sizes will replace electric starters, 
low upkeep costs. 


Supplied complete with compressor, quick-action starting 
valve, bottle and distribution block. 


Prices and all information on application. 


WILLIAMS & JAMES 


ENGLAND 


ENGINEERS - GLOUCESTER - 








From heretothere ... Fromthereto here 
QUICKER and at less cost 


BRECO 


Write for illustrated catalogue and full particulars. 


quem PRITISH ROPEWAY ENGINEERING CO. LTD. Se 
14-18, High Holborn, W.C.1 Seta 


ee 
ae Emergency Address : Harting Coombe, Rogate, Petersfield, Hants, Rea 


Telegraphic Address: “‘ Boxhauling"’ Rake. 














[) HSC rariction 
LUTCHES 


Single and Multiple 
Disc Types. 
Specially suitable 
for Machinery 
Drives, Marine 
Work and High 
Speed Applications 








cx" 


C 





Crofts Disc Clutches are designed to provide a most Compact, Powerful and 
Efficient Friction Clutch for general machinery drives, etc., they embody 
features not obtainable in any other make. Allow smooth Engagement and 
Release, Single Point Adjustment of Friction Surfaces, have Utmost Reliability 
and long Trouble Free Life. 


Crofts Disc Clutches are standardised in a range of 
designs and sizes to meet all general requirements, 
we are the largest makers of Friction Clutches for 
Industrial purposes and will be pleased to give expert 
advice on any proposed Clutch Drive—All Crofts 
Clutches are guaranteed. For full particulars ask 
for Catalogue FC.332. 


CROFTSsscee™s1 T]) 


TELBPMOME-S90! 6 RS TELE@RAMS- TERS BA. 











CRO. ADPORD 
MAKERS OF FRICTION CLUTCHES FOR EVERY INDUSTRIAL NEED 
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Telegrams: REAVELL, IPSWICH. 
Telephone Nos.: 2124 & 2125. 


IR COMPRESSORS 
for DIESEL SHIPS 





This shows our latest 3-stage Vertical Enclosed 
Marine Type Diesel Auxiliary Compressor, with 
Forced Lubrication, direct coupled to an Electric 
Motor. Machines may also be arranged for Steam 
Driving, and have either one or two cranks, 
depending on the output. 


For fall particulars, write to Dept. B. 


REAVELL & CO., LTD., 
IPSWICH. 























AND GEAR UNITS 


nePrTty 








VW 


We manufacture gear units of all types including double 
helical high efficiency units, gears with straight or single 
helical teeth, gear trains, worms and bevels. Makers of 
Spiral, Straight Bevel and Worm Wheel Generators. 





CHEADLE HEATH - - - ° 


TURBINE GEARS LTD. 


(Subsidiary of HENRY SIMON LTD.) 





Al | 


the ventilation of Turbo-Alternators, etc. 


Very efficient cooling surfaces of up-to-date design, reducing 
cost of unit. 


Special designs of hot and cold air dampers, operated from 
turbine floor. 


Patented dead-air space, preventing loose moisture from passing 
into alternator. 


Hinged inspection doors, and well arranged pipe flanges, 
allowing tubes to be easily inspected and cleaned without 
breaking pipe joints. 


Their performance is guaranteed. 


Leaflet 78/IENG describes the ‘ Heenan * patent Enclosed Circuit 
Air Coolers in detail and shows how they can be adapted to 
suit all requirements. We will gladly send you a copy on 


ENCLOSED CIRCUIT 


request. 
HEENAN AND FROUDE LIMITED 
ENGINEERS, WORCESTER, ENGLAND 











STOCKPORT 









SPIRAL TUBE 


HONEYPOT LANE, STANMORE, MIDDX., & OSMASTON PARK ROAD, DERBY 
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SMOOTH-ON 
could be used 





AS an engineer, it’s your business to 

know, and if you do, the plant 
manager can’t complain about the 
repair bills being too high. 

A little Smooth-On No. | ordinarily 
stops a small pipe leak or tightens loose- 
ness, but even cracks, porous spots, and 
bad joints in boilers, pressure cylinders, 
heaters, tanks, etc., can be sealed 
effectively with Smooth-On No. | to 


Write for this 
booklet. 


SMOOTH-ON 
Buy Smooth-On 


o. | in I or 
5 lb. can or 
larger keg. 











Distributed by Messrs. WALTER P. NOTCUTT LTD.., 
Notcutt House, Southwark Bridge Road, London, S.E.1. 
Stocked by leading Supply Houses. 

Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 


Do it with SMOOTH-ON 


hold against any pressure, temperature 
and vibration, and at very low cost. 

Smooth-On No. | has been made 
intensely practical from the standpoint 
of quick, easy application, thorough 
dependability and substantial money 
saving. 

To assure greatest usefulness and the 
maximum of these benefits in the widest 
range of work, we have published the 
Smooth-On Handbook, embodying 
recommendations, simple instructions 
and working diagrams covering all uses. 
We have yet to find the engineer that 
Smooth-On and this Smooth-On Hand- 
book cannot help. If you wish to attain 
more skill in repair work, or if you want 
greater money savings from Smooth-On, 


get and study this booklet. 








AcRasPray 


WHY have one of the most important firms 
carrying out camouflage Schemes for aerodromes 
and other buildings of vital importance, over 
forty AERASPRAY PORTABLE COMPRESSORS 
and over one hundred AERASPRAY GUNS in use ? 
BECAUSE this work demands plant of absolute 
reliability and maximum mobility, capable of 
applying widely differing materials at great speed 
under difficult conditions. 

No imported parts are used in this 100% 
British Equipment—supplies can therefore be 
maintained under war conditions. 

For further information write for descriptive 
list No. 499 to:—AERASPRAY MFG. CO. LTD. 
179-213, THIMBLE MILL LANE, BIRMINGHAM, 7 
LONDON -EDINBURGH - BELFAST - MANCHESTER -LEEDS 





techdesign 








FOR 


BELT DRIVE 





Where Electric Motor Drive is not available employ a fast and 
loose pulley Mopump as illustrated: loose pulley of special 
design giving trouble-free running. Pump casing and im- 
peller in cast iron, gunmetal, stainless steel or acid resisting 
metals. Rhodes, Brydon and Youatt, Ltd., Stockport, England. 





ROAD HEATING 
PLANT 


%& Road Authorities say that Tar or Pitch Grouting is not 
successful if carried on when the surface is damp. In 
showery weather, therefore, work must be suspended or 





the road surface dried. For the purpose of drying 
thoroughly and quickly Wells’ Road Heating and 
Drying Apparatus is notably successful. Intense 
heat is obtained almost immediately—the plant 
has only to be filled with oil, pumped up 
and started. 


The No. 12A (illustrated 
with raising gear) is a 
3-burner plant, Has 
Shield 24 feet wide by 
5 feet long, and is sup- 
plied with 20 footSpecial 
Armoured Oil Delivery 
Hose, spring supports 
and brass couplings, 

















Wells produce heating plants of every description. Whatever yo bi be—if 
it is connected with portable heat, Wells can solve it for you. Write es eoenghene lists. 


“ALC.WELLS & CO.LTD 


ANCHESTER, 3 


Manchester a | 


CHEETHAM, M 


CARNARVON ST+ ‘GRAMS: * Unbreakable, 


"PHONE: Blackfriars 8044 
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Magnifying Thermometer 


STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES 


Adopted with advantage in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 


Stale your requirements and write for prices lo— 


T. SUGDEN, Ld., 


Bush House, Aldwych, phish W.C.2. 


Telephone: Temple Bar 3079. Telegrams: Tubularity, Phone, London. 
ALFRED HERBERT LTD., COVENTRY 


IN STOCK 


FELLOWS No. 8 ENVELOPING 
GEAR GENERATOR. 

















HIS machine makes 
possible the _ rapid 
finishing of gear teeth to 
a high degree of precision 
with a _ correspondingly 
smooth finish. 


Suitable for spur and 
helical, external and 
internal gears. 


Capacity : 8in. dia. by 24in. 
face by 4 D.P. 


OFFERED SUBJECT 
TO PRIOR SALE. 











STEAM + DIESEL « FIRELESS 
QO 














0-6-0 FIRELESS LOCO. 


~ LOCOMOTIVES 


FOR ALL GAUGES & ALL PURPOSES 








STANDARD TYPES ALWAYS IN PROGRESS 
FOR COAL, OIL & WOOD FUEL 


Andrew Barclay Sons & Co. Ltd. | 


CALEDONIA WORKS KILMARNOCK. 


LONDON OFFICE: os VICTORIA SEREED, WESTREEUGER. 
Telephone: 6407 ABBEY. om 




















*Phone: 0620 Mus. 1047 


“TRIAMANT” 


REGD. 


HARD METAL 
SHOT AND SAND | 


BLAST NOZZLES 


Slow wearing. Long life with 
a guaranteed minimum hours 











“Pays for itself in saving of 


compressed air” 
— SO Say users 





MADE IN ENGLAND BY 











TOOLS AND DRAWING DIES 


LIMITED 
12/20, PANCRAS STREET, W.C.I 

















| 
itthus tration above shows a typical 200-tons Stripper, for standard ingots and big-end-up ingots with 
hot tops, bui It by 


-ADAMSON-ALLIANCE 


whose products include Soaking Pit Cranes; Combination Chargers and Strippers up to 
200-tons capacity ; Ladle Cranes up to 300-tons capacity ; Stripping Cranes up to 320-tons 
capacity , Open-Hearth Charging Machines ; Slab and Billet Charging and Drawing Machines; 
Gantry Cranes; Ore and Coal Bridges ; Car Dumpers ; Forging Manipulators ; Coke Pushers, 
Levellers, Door Lifters ; Rolling-Mill Machinery ; Coke-Oven Equipment. 











ABDAMSON-ALLIANCE COMPANY LTD. 


Incorporating the Steelworks Equipment divisions of Joseph Adamson & Co. Lid. of Hyde, 
Cheshire, and the Alliance Machine Company of Alliance, Ohio, U.S.A. 


165. Fenehurch Strect. London, E.C.3 
Works: Hyde, ChesMire, England and Alliance, Ohio, U.S.A. 
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T hed Readiness depends upon 
the support behind them. 


Our every effort is now devoted 
eagerly to that common purpose. 

Much that has _ painstakingly 
been developed over many years 
of work must now ungrudgingly 
be set aside, until the war is won. 

Our part—in War as in Peace— 
lies solely in the production of 


ALUM UWUUM 
CASTINGS 





WV JE LIAM WWUGES BPD. crove stReet- BIRMINGHAMI3: 











LOW AIR CONSUMPTION 2 LOW MAINTENANCE COST 





| FOR SPEED, RELIABILITY & ECONOMY : 
IN OPERATION, INSIST ON 


ARMSTRONG WHITWORTH PNEUMATIC TOOLS 


Send for particulars of our Chippers, Riveters, Rammers Drills, Grinders, Ausactansts Caminida: 


etc., any one of which can be sent to you, without obligation; for trial. SIR W. G. ARMSTRONG WHITWORTH & Co. 
(Ironfounders) Led. 


ARMSTRONG WHITWORTH (Pneumatic Tools) Ltd., Close Works, Gateshead-on-Tyne. JARROW METAL INDUSTRIES Ltd. 











44 SUPPLEMENT page XVIII 


ENGINEERING. JUNE 28, 1940. 











MACHINE CUT GEARS 


SPUR. BEVEL. WORM. 
SPIRAL, RACK. 


COMPLETE GEARS 
or 


CUTTING YOUR BLANKS. 


RODGERS BROS. LTD., 


LONDON GEAR WORKS 
BLACKWELL STREET, 
BRIXTON ROAD, S.W.9. 

TELEPHONE : RELIANCE 2851! (2 lines). 























DAWSON & DOWNIE 
CLYDEBANK  +TD. 


PUMPS ae 
FOR LAND and MARINE PLANTS 


SEB ILLUSTRATED ADVERT., PAGE 4, June 21 


¥ELEXO YX 

















CLEANS AND TINS AIL DIRTY 
METALS IN ONE OPERATION 


THOMAS .AND BISHOP LTD 
37, TABERNACLE ST. LONDON. E.C.2. 








The Motherwell Bridge & Engineering Co., Ltd. 


Engineers & ( 
Bridges, Roofs, Piers, ‘Tanke, ‘Dock Gates, 
at tole Pressed Flooring, etc. 


Steere” MOTHERWELL, W.B. °. St 


London Office : 82, Victoria St., London, a 
Grams “ Mobricolim, Sowest, London.” —s- Tel. : 4183 Vi 


See Mustrated advt. last and m next week, 


FLECTROMACNETS [1D 


LIFTING MAGNETS 













CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 


for all purposes 











CENTRIFUGAL 


and HIGH SPEED ENGINES 


DRYSDALE & CO. LTD., 
YOKER, GLASGOW, W.4 


BRIQUETTE MACHINERY 


FOR 
Coal, Coke, Ores, etc. 
Write: Herbert Alexander & Co., Ltd., 
Charmouth Street, Leeds. 776 


SCRIVEN 


FOR 
MACHINE TOOLS 


GCROSTHWAITE FURNACES & SORIVEN 
MACHINE TOOLS LTO. 


Vork Street Ironworks, Leeds, 8. 

















Springs and Spring Washers 


FOR ENGINEERING PURPOSES 


Manufactured by 
JOHN TONKS 
AND co., 
Central Spring & Steel Works 
Furnace Hill, 
SHEFFIELD, 3. 





TELEPHON* TELEGRAMS 
24670 SHEFFIELD TONKS, SHEFFIELD 
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| AND CONVERT fous CONE 

DRIVEN HEADS INTO 

\MQDERN MACHINE rgeus 
BY THE INTRODUCTIO 

AN INFINITELY, VA eve 

SPEED GEARED DRIVE 


Write for piathiatale of 
STONE’S P.1.V. CONVERSION 
DRIVE UNITS 








































TELEGRAPHIC ADDRESS TANKS SHAM. 


JOSEPH ASH & SON L? 


REA STREET South. BIRMINGHAM 5S. 
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| THE BLACK-OUT and VENTILATION 





THE IMPERATIVE NEED IN WAR PRODUCTION 


the workers should become impaired. Where a 
night shift is worked . . . adequate ventilation 
is even more imperative. A ready method of 
providing the needful ventilation is by in- 
troducing some mechanical system.” 


The G.E.C. can help you to maintain healthy 
working conditions. Ask the G.E.C. for 
particulars of special ventilating equipment 
evolved to cope with industrial black-out 
conditions, Consult the G.E.C. NOW. 


CONSULT THE & G.C. ON VENTILATION 
wih GENALEX 


EXHAUST FANS 


Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 


Advising on war-time industrial conditions, the 
Government’s Emergency Report No. 1, 
“* Industrial Health in War,” states :— 


. difficulty will probably be experienced . .. 
where reliance is placed on natural ventilation. 
The complete screening of windows and sky- 
lights will necessarily reduce ventilation to 
an undesirably low level . . . In black-out 
conditions, special provision for ventilation is 
urgent . . . lest the efficiency and comfort of 











GEN.2a. 





STEEL BAS 1 LAGS 


by Open gg ee 
1 Gees we ame weight 


TO PASS ADMIRALTY, LLOYD'S, BOARD oF 
TRADE OR evatsl VERITAS TESTS. 








Casting for Railways, Shipbuilding 
Yards, Works, Rolling 
Mills, i Works, Bridge Work, 
Hydraulic and Elect rical 
Machinery, Mining, River Dredger 
Excavating Work. 


SPECIALTIES : 
Tooth Wheels and Pinions used 
in connection with Cranes, 

Mod telcos ot 
Cast Steel Anchor Heads. 















SIDE FRAME FOR ROLLER TABLES WITH ROLLERS DRIVEN BY INDIVIDUAL Eprom 
TO THE ORDER OF SCHLOEMANN AKTIENGESELLSCHAFT, DUSSELDORF 


W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 


ms—“* WELLINGTON, catia eeemenens ON ADMIRALTY AND WAR CARSON. LisT.. 
e W.1. DAVIDSON & PEARSO 











GRAFTON 


STEAM & ELECTRIC 


CRANES 


ESTABLISHED 1880 


TelJEDFORD 2490 


Telegrams: 
“GRAFTON ” BEDFORD 



















GRAFTON CRANES LTD., 
BEDFORD. 


Valluork 


WORM AND SPUR GEAR DRIVES 









































LOUGHBOROUGH 
4-50-7 












OIL SHALE 


THE DAVIDSON ROTARY RETORT 
A SECOND BATTERY OF THESE RETORTS 
HAS BEEN INSTALLED BY THE NEW 
CONSOLIDATED GOLDFIELDS LTD. 


PATENT RETORTS LTD. 


NO. 5 VICTORIA ST. LONDON, S.W.|. 
Phone: Abbey 2440, 1031 























ion Office : 20, Gros : Messrs. 
. F. DIXON, —— 
4, West NIE. 


venor 
Representative for Manchester a: Districts: T. 

lasgow Office: wey mq to 
Agent for Durham and Northumberined G. G. Nelson, Cathedral Buildings, ay ad fA. -Tyne. 















MARINE & INDUSTRIAL 
DIESEL ENGINES UP TO 800 i.P. 














WALTER.W.COLTMANEC®*L™® 


VERTICAL 
BOILERS 


;4 BOROUGH 
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BEEN BUILDING 
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The design of every Smith Crane 
is built firmly on the rock of 
experience—over a  century’s 
practical, pioneering experience 
in the planning and making of 
lifting-machinery of all kinds. 
That’s why the modern Smith 
Crane is so powerfully efficient 
and dependable. Every inch of its 
construction, every single rivet, 
is the sum total of 120 years of 
the finest British engineering 
strength and skill. 





















Smiths build Cranes (powered 
by Steam, Petrol, Diesel, or 
Electricity) for Shipyards, Dock- 
sides, Wharves, Steelworks, 
Factories, Collieries, Railways, 
etc., etc., also Overhead Electric 
Cranes. Write for full details 
of the models you areinterested in. 


Smith Cranes 
For Supreme Dependability 


THOMAS SMITH & SONS (RODLEY) LTD., Nr. Leeds 





SMITHS of RODLEY HAVE 
CRANES 
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INDUSTRIAL 
LIGHTING 
UNITS 


MEKELITE Industrial Lighting Units 
are available with various lengths of 
arms and pillar. Bases for wall, bench 
or machine mounting ; for conduit or 
with rubber sleeve entry for cabtyre 
cable, Heavy bases for portable use 
and small reflectors for |2-volt lamps 
can be supplied. 


May we send you a copy of our catalogue? 


(Scale 1/8 full size) 


MEK-ELEK Engineering Ltd. 


Cables: Mekelck London 


16, Douglas Street, LONDON, S.W.1 











ROTARY HEARTH FURNACES 


are used for a wide range of heating and heat treatment processes 

at temperatures from 500°C to 1300°C, and embody many 

outstanding features, including :— 

(1) Close proximity of charge and discharge doors, enabling one 
man to deal with both operations. 

(2) Easy handling of work of irregular shape. 

(3) Extreme accuracy of temperature control. 

(4) Sound and rugged construction. 

These characteristics, coupled with the fact that rotary hearth 

units occupy the minimum floor area required for a continuous 

furnace, emphasise the desirability of installing INCANDESCENT 

rotary hearth furnaces where space available is a limiting feature. 

The illustration shows two units for hardening and tempering auto- 

mobile gears. | Machine-like operation, and extreme uniformity of 

temperature are obtained. 








Incandescent 








Tk 














INCANDESCENT HEAT CO LTD - SMETHWICK - BIRMINGHAM 
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ThKhwaaay STANDARDS OF REPUTE! 
The British wn ge A “> a | tre a ee New MODERN 
Oundation upon w ritis uctions have estadlushe 
their World-prestige. CATERING War conditions have called 
During our experience of over a century, we have always found ISA for the closest study of the subject of “ Food 
that th dea t “that littl oft uali d ” 
service "represents an crerincresing cusses’ camiibaas of HIGHLY for the Worker. 
halen rn ee SPECIALISED Dietetic value is the basic 
' SCIENCE consideration in the canteen menu of the day. 
COPPER and BRASS Sheets — Plates — Strip — Rods — Wire, etc. * PLEASE ADDRESS ENQUIRIES TO 
PHOSPHOR BRONZE Tubes and Sheets. INDUSTRIAL CATERING 
CONDENSER TUBES in Brass, Cupro-Nickel LIMITED 
and Aluminium - Brass (‘‘ Batalbra” Brand). hithay Sit CONSULTANTS, MANAGERS & CONTRACTORS 


CONDENSER PLATES in Yellow Metal and Naval Brass. 


BIRMINGHAM BATTERY & METAL C? L™ 


Selly Oak, Birmingham, 29 








CARLTON HOUSE, REGENT STREET, 


LONDON, S.W.| 


INDUSTRIAL WELFARE ‘SOCIETY 


MEMBERS OF THE 














SIFBRONZE 


stands supreme ! 


SUFFOLK IRON FOUNDRY (1920) LTD. 
SIFBRONZE 
STOWMARKET, ENGLAND 


WORKS, 








EXTRUDED BARS 
“DELTA” BRAND 


BRONZE, YELLOW METAL, BRASS, RED METAL, NAVAL whe ose rs en «ag ee. 


THE DELTA METAL co. LTD., EAST GREENWICH, LONDON, S.E.10 


And at BIRMINGHAM 1033 








~ Reprinted from ‘‘ ENGINEERING.” 


Third Edi Edition. 


“THE LAWS OF HEAT TRANSFER.” 


BY H. MEDWAY MARTIN, Wh.Sc., F.C.G.I: 
Crown 4to, 20 pp. Paper Cover. 


Price 2/- net 


Offices of “‘ ENGINEERING,” 18-20, Compton Road, Hayes, Middlesex. 


PRESSURE —_ | 


REGULATORS and 
AUTOMATIC CONTROL VALVES 


FOR AIR, STEAM, AND WATER SERVICES. 


To meet any required conditions or duty, and for 

operation by any medium or system. 

Valves for reducing from high pressures down to any above 
atmospheric, built in various designs, in sizes } in. to 16 in. 

Automatic Governing and Controlling Valves for steam supply 
to Pumps, Heaters, etc., to maintain a set pressure or 
temperature. Special designs according to purpose. 

Steam Traps and Valves for all duties. 

Safety Valves, etc., and all Boiler Mountings. 

WE SPECIALISE IN ALL THE REQUIREMENTS OF THE STEAM USER. 


BRITISH STEAM SPECIALTIES LTD., 
BEDFORD STREET, 
LEICESTER. 

















EX-LONDON 
STOCK 











FOR UNUSUAL MACHINES 






Make your taps last longer, your 
accuracy greater and your production 
more economical by using : 


PROCUNIER 


HIGH SPEED 


Attachments 


with the 


TAP 


Tapping 


“TRU - GRIP” HOLDER 


DIRECT FACTORY REPRESENTATIVES 





GASTON E.MARBAIX LTD. HUMGLAS HOUSE. CARLISLE PLACE, LONDON, S.WI 





DIE-PRESSINGS 


HOT BRASS & BRONZE 
STAMPINGS. 


CAPSTAN & MACHINED WORK FROM STAMP!NGS OR BAR 
BAKELITE MOULDINGS 


BROOKES & ADAMS Ltd. 











BARR STREET, MAY WE 
HOCKLEY, BIRMINGHAM, ADVISE O 
ENGLAND. QUOTE YOU? 


Tel.—NOR 2903-4. Tel. Add.—” Telebs 














‘“SEEFLO” 


CIRCULATION 
INDICATOR 


(prov. pat.) 
















THE 
PARSONS 
ENGINEERING 

CO.LTO. 
SOUTHAMPTON 
(Poov Par) 


YOU CAN SEE 
THE WATER 
FLOWING 


eS 


The Parsons Engineering Co., Lte., 


Phone : 4662. 
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APPOINTMENTS OPEN. 








ssistant Manager for 


A Works Engineering Department RE- 
QUIRED by London Firm of general and electrical 
engineers having extensive ferrous and non-ferrous 
foundries. The successful applicant must have had 
a sound engineering training and subsequent experi- 
ence in foundry plant installation and maintenance 
He should also be conversant with modern and up-to- 
date foundry equipment and be able to advise and 
specify equipment in connec tion with extensions and 
development in the Company's foundry business 
Write, stating age, qualifications, previous experi- 
ence and salary required, to K 580, Offices of 
ENGINEERING 





See also Page 3. 





SITUATIONS WANTED. 


[ingineer, 

erience, 
REPRESENTATIVE Wide 
Steam Users in Southern England and 
Address, K 592, Offices of ENGINERRING 





and Marine 
POSITION as 

connection among 

Wales 


Land 
DESIRES 





PARTNERSHIPS. 


A dvertisers would like to 


get in touch with small manufacturers of | 


metal goods or metal parts with view to extension 
of business.—-Address, K 588, Offices of ENGIN «RRING 








WANTED &c. 





andelsvereeniging “‘ 
dam.” 
supply machinery, spare parts, etc.. to H. V. A 
DUTCH K.1. please communicate with London 
representative, KR. R. BENNINK, 21, Mincing Lane 
London, H.C.3 K 5&7 


MECHANS LIMITED, 


Engineers & Contractors 


SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 
10, Princes Street,Westminster,S.W.1 


See Illustrated Advertisement appearing 
May 31, page 46. 6418 


AMS-LAREN.. 


DIESEL OiL ENGINES 


FOR EVERY PURPOSE 
J. & H. McLAREN, LTD., LEEDS, re 























Amster- | 


Will any firm having contracted to | 


| to 11 in. 


| BP RDW ARDS, LTD., 359-361, 


— to 

28 ft. 7 in. . oe 

Euston Road, London, 
K 5 


| N.W.1. 
W anted, particulars of 
STAND-BY DIESEL ,OIL ENGINE 
ALTERNATOR SETS of capacities of 30, 40, 50, 
| 60, 75 ami 85 kW, are required. The output to 
| the seta to be 400 volts, 3-phase, 50 eye _ Full 
particulars to be sent by letter to ‘Pp. *” c/o 
CHARLES BARKER & Sons, Ltv., 31, odes’ Row, 
Cannon Street, E.C.4 K 582 


Wanted, Flattened Strand 


MACHINE with either 18 in. or 20 in 
Bobbins, 20 in. bobbins preferred. Sections made up 
as follows 


(Quantity of Flat Steel 
FLOOK PLATES, about 4 in. 

| 66 ft. by 

359-361, 


|} cover floor area 
EDWARDS, LTD., 








Front Section.—One bay of four and two bays 
of 7, making a total of 18 bobbins 
Back Section.-Two bays of 6, making a total of 
12 bobbins 
Total bobbins in the machine, 
Alternative 
Front Section 
18 bobbins 
Back Section 
12 bobbins. 
Total bobbins in the machine, 30 bobbins 
Particulars to K 584, Offices of ENGINEERING. 


30 bobbins 
T'wo bays of 9, making a total of 


I'wo bays of 6, making a total of 








WORE WANTED. 





| eather covering Metal 
_4 Parts. We can undertake sub-contracts for 
a Covering Metal Parts, such as Shoulder 
Pieces for Tank Machine Guns, Loading handles, 
Periscope Turning Handles, etc. Prompt and 
efficient service.-MARK CROSS, LTD., Warewell 
Street, WALSALL K 590 








AGENCIES. 


John Chambers and 


SON, LTD., of Auckland, Wellington, 

Dunedin, Christchurch and Invercargill, are willing 
to consider any new engineering lines in which they 
are not already doing business. They would welcome 

| particulars through Messrs. W. A. SPARROW & 
| CO., LTD., of 14, 8t. Mary Axe, London, E.C.3. 
kK 





586 





FOR SALE. 


| 

| frer: Sale. Tangyes 3 in. by 4 in. 
VERTICAL TREBLE RAM PUMP, suitable 

| for boiler feeding or other purpose, in excellent 

condition.— Address, K 


Bliss No. 








» 

14B To gg le 
DRAWING PRESS. Crankshaft dia. 10 in. 
Width between uprights 53 in. Will draw 
and lift out up to 133 In. Bed to blankholder 34 in. 
Bed to punch-holder 36 in. Complete with Mar pores 
Cushion Device. Weight about 53 tons. =4 
Euston Road, Gaedon! 

K 594 


585, Offices of ENGINEERING. | 


LOCOMOTIVES AND 
CRANES FOR SALE 


0-6-0 BARCLAY STANDARD GAUGE STEAM 
LOCOMOTIVE; 16 in. cylinders; wheelbase 
li ft.; being fitted with new copper firebox, 
steel tubes ; boiler 160 Ib. w.p. 

0-4-0 PECKETT STANDARD GAUGE STEAM 
LOCOMOTIVE ; 10 c — ; wheels 
5 ft. O in. ; boiler 160 Ib. 

7-TONS COLES LOC OMOTIV ie STEAM SHUNT- 
ING CRANE; 4 ft. 3) in, gauge; 31 ft. 6 in. 
se" 7 tons at 16 ft. spring buffers ; boiler 90 Ib. 


LOCOMOTIVE STEAM 
SHUNTING CRANE; 4 ft, 84 in. gauge; 36 ft. 
jib; lifting 5 tons at 16 ft. on double rope; 
wheelbase 6 ft. 9 in.; dead buffers ; boiler A Ib. 

4-TON COLES LO ‘OMOTIVE 5sT RAM SHUNT- 
ING CRANE 4 ft. 8) in. gauge ; > ft. jib, 
lifting 4 tons at 15 ft. on double rope ; ‘eneaitines 
6 ft. 3 in.; dead or spring buffers ; boiler 80 Ib. 


w.p. 
5-TON PRIESTMAN 


w.p. 

4-TON BUTLER LOCOMOTIVE STEAM CRANE; 
4 ft. 8) in. gauge; 35 ft. jib; lifting 4 tons at 
15 ft.; wheelbase 7 ft. 6 in. ; 

4-TON SMITH LOCOMOTIVE STEAM CRANE; 
30 ft. jib; 4 ft. 8) in. gauge; lifting 4 tons at 
14 ft.; boiler 80 lb. w.p. 
2-TON SMITH LOCOMOTIVE STEAM CRANE; 
11 ft. gauge; fitted 35 ft. jib; lifting 12 tons at 
17 ft. 6 in. radius ; boiler 100 Ib. w.p. 

5-TON BROADBENT LOCOMOTIVE STEAM 
SHUNTING CRANE; 4 ft. 8} in. gauge ; fitted 
35-ft. swan-neck jib, lifting at jib end and inter- 
mediately ; boiler 80 Ib. w.p. 

5-TON LOCOMOTIVE STEAM 
CRANE; 4 fo in. gauge; 24 ft. jib; 
5 tons at 16 ft jus ; boiler 90 Ib. w.p. 

5-TON BUTTERS LOC OMOTIVE STEAM CRANE; 
7 ft. 6 in. gauge; 32 ft. 6 in. jib; lifting 5 tons 
at 16 ft.; boiler 80 Ib. w.p. 

10-TON ELECTRIC DERRICK CRANE by 
BUTTERS BROS. ; 80 ft. jib; all-steel construc- 
tion ; lifting 10 tons at 56 ft. down to 3 tons at 
76 ft. radius; electrical equipment to suit A.C. 
oa ply ; with audible indicator. 
-TON STEAM DERRICK CRANE by BUT” “RS 
BROS. ; fitted 70-ft. jib; ali-steel construction ; 


80 Ib. w.p. 

rwoO 4 ft. 8} .a. GAUGE PETROL-DRIVEN 
MUIRHILL SHUNTING LOCOMOTIVES ; each 
driven by Fordson four-cylinder engine ; haulage 
capac ~ Ne 60 tons on level. 

TWO 4 & in. GAUGE PETROL-ENGINE 
DRIVE N ‘LOCOMOTIVES by McEWAN PRATT; 
each with four cylinder engines ; 2 speeds forward, 
2 reverse 

TWO 3-TON LOCOMOTIVE STEAM CRANES, 
each by TAYLOR & HUBBARD; 4 ft. 8} in. 
gauge ; fitted with 30 ft. jib; boiler 80 Ib. w.p. 
TON HAND WHARF CRANE by THOMAS 
SMITH & SONS; 32 ft. channel jib; lifting 
6 tons at 20 ft. radius. 


GEORGE COHEN 


SONS & CO., LIMITED., 
WOOD LANE, LONDON, W.12._ K 


SHUNTING 
lifting 
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MISCELLANEOUS. 


M “tgages available at 44%, 
also 2nd Mortgages on Residences, Shops, 
Businesses, Farms, Hotels, Cinemas, 
| Building Finance. Any district or town. 
without obligation—SELECTED, 6, 
High Street, London, E.38. 





Garages, and 
Enquiries 
Kingsland 

K 583 














Type B-C-H 
will cut flat sheets 
up to %” in Steel 

and }” in Iron 
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TA 
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RN 


Price : 


4: LP 0 each 
plus 10% 
Delivered Ex-Stock 


Type H-P-C 
will cut flac sheets 
up to 
&” Steel 
Price : 


£6 .6. 0 each 


plus 10%. 
Delivered Ex-Stock 

















boiler 100 Ib. w.p. 
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JUNE 28, 1940. 


COMPANY MEETINGS. 
PETER BROTHERH( OOD LIMITED 


SATISFACTORY Y CASH POSITION. 

DISTRIBUTION OF 20 PER CENT. 
INCREASED VOLUME OF WORK. 
MR. A. M. NEAL’S ADDRESS. 

The thirty-third ordinary general meeting of 
PETER BROTHERHOOD, LIMITED, was held 
yesterday at Winchester House, Old Broad Street, 
London, E.C.2. 

Mr. ALEXANDER MARCUS NEAL, A.M.L.C.E. 
(Chairman of the Company), presided. 

The Secretary (Mr. J. GERRARD), having read 
the Notice convening the meeting and the Report 
of the Auditors, 

The Chairman said : 





Gentlemen, my first duty as 
Chairman is, | think, to refer to the recent death 
of one of our Directors, Mr. ALAN HUBERT 
CARNT, whose name appears on the Directors’ 
Report, which is in your hands, but who has unfor- 
tunately died since this was printed, as a result of a 
motor accident on June 13th, while returning home 
from a business journey on behalf of the firm. All 
his colleagues on the Board, and all the other people 
who knew him, will miss his help and comradeship, 
and | would ask you, if you will, to stand for just 
one moment in respect to his memory. 

The meeting then stood in silence. 

THE CHAIRMAN: Thank you. I would like 
also to apologise for the absence of Mr. F. H. 
DAVIS, one of the Directors, who is remaining at 
the works in order that all the Directors should not 
be absent at the same time. 

As the Directors’ Report and Statement of 
Accounts have already been circulated, may | 
assume that you will agree to take them as read ? 
(Agreed.) Thank you. 

Now I should like, gentlemen, to make a few 
remarks on the Balance Sheet and Accounts which 
have been circulated. If you will kindly refer to the 
Balance Sheet—on the Assets side, the first item, 
Cash at bank and in hand, stands at £127,674 
(quoting to the nearest pound), and shows an 

of £8,389 on last year’s figure. In view of 
the expansion of our business during the year and 
the large payments we have necessarily had to make 
for materials for contracts now in hand, | think you 
will agree that the cash position at the 31st March 
was quite satisfactory. The next item, Sundry 
Debtors, shows an increase of £10,450, whilst stock 
in hand and work in progress—the next item 
stands at £498,284, against £344,445 last year. Both 
of these increases are, of course, attributable to the 
considerably increased amount of work carried out 
during the year and at present in hand. 

PLANT FULLY UP-TO-DATE. 

Fixed Plant and Machinery stands at much the 
same figure, namely, some £137,000, indicating that 
the purchase of new machine tools during the year 
amounting to £21,011, is, to a great extent, offset 
by the normal depreciation for the year of £10,361, 
plus the special depreciation of £10,000, which you 
were good enough to confirm at our meeting last 
year. I need hardly emphasise that this question 
of machine tools is one which is constantly in the 
minds of your Directors, and that increased output 
has demanded, and will continue to demand, con- 
siderable expenditure in plant and machinery. Your 
Directors are satisfied that at the moment the plant 
is fully up-to-date and capable of dealing with any 
demands which may be made upon it. 

The other items on the Assets side do not call for 
special comment, with the exception, perhaps, of the 
last item, Air Raid Precautions Suspense Account, 
at £12,275. ‘Towards this, you are to-day, as you 
will note from the Directors’ Report, asked to agree 
to set aside the sum of £7,500, as last year, which, 
with the £5,000 we expect to recover from the 
Government, will liquidate this item from the 
Balance Sheet. 

INCREASED TAXATION. 

On the Liabilities side of the Balance Sheet the 
increase in sundry creditors of £34,175 reflects 
again the increased amount of work being carried 
out, but provision for taxation at £70,730 against 
£23,228 last year is a reminder of the extent to 
which it is the duty of us all to place our strength 
and substance at the service of the Government. 

The next item, General Reserve, remains at 
£50,000, but, as you will see from the Directors’ 
Report, we propose to ask you to sanction the setting 
aside of £10,000 as last year for special depreciation 
of machine tools and machinery generally. 

PROFIT AND DIVIDEND. 

Turning to the Profit and Loss Account, the net 
profit for the year, before providing for Income Tax 
and Excess Profits Tax, is £139,050, against «a 
figure last year of £98,174, but the Income Tax 
and Excess Profits Tax reduce the amount of profit 
made during the year and available for distribution 
and other purposes to £75,550, against £81,924 last 
year. In view of the prevailing conditions of 
uncertainty, of the necessity to conserve the Com- 
pany’s resources and of the impending increase in 
the rate of Excess Profits Tax from 60 per cent. to 
100 per cent., your Board, after careful consideration 
and after taking the advice of their financial adviser, 
Mr. C, J. G. Palmour, who we have very much plea- 
sure in having with us this morning, has unanimously 
decided to recommend the payment of a final 
dividend of 12 per cent. on the Ordinary Shares, 
making, with the 8 per cent. interim dividend already 
paid, a total dividend for the year of 20 per cent. 
on the Ordinary Shares, against a total of 24 per 
cent. last year. It is interesting to note that this 
rate of 20 per cent. on the nominal ordinary share 
capital represents only some 9-2 per cent. on the 
actual capital, other than Bat capital, em- 
ployed in the business. 

THE FUTURE. 

That, I think is about the end of the remarks which 
can reasonably be made on the Balance Sheet, and 
it is usual here, I think, to say something about 
the future. Well, under the existing circumstances 
this is a little difficult ; we are really more concerned 
with the immediate present. The ratio of commer- 
cial to Government work has, of course, been to a 
great extent, and is likely to be still further, upset. 
We are taking our instructions from the Authorities 
who alone are in a position to know in what direction 
we can be most useful. Every person connected 
with the firm has been working and will continue 
to work to his or her utmost capacity. This is only 
to be expected of us in the present state of affairs 
which I am sure you will agree we all trust and hope 
will be of as short a duration as is reasonably and 
justifiably possible. 

The report and accounts were unanimously 

ted and the dividend recommendation i 4 ved. 
retiring directors, Mr. J. H. KEMP: RLCH 

t., and Engr. Rear-Admiral F. G. HADDY. 

M.V were re-elected; the Auditors, Messrs. 

WHINNEY, SMITH & WHINNEY, were re- 


roceedings terminated with a hearty vote 
of thanks to the Chairman, Directors and Staff. _ 
K 605 
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MACHINE TOOLS 





SUPPLEMENT page XXIII 


PRESSES FOR FLANGING & FORMING 
WHEEL FORCING, ETC. 


RIVETERS, FIXED AND 
PORTABLE 
ACCUMULATORS, 

PUMPS, 

ETC. 


LONDON : 
49, Queen Victoria St., E.C.4 





WE HAVE NO CONNECTION 


The “* ASHWORTH” Motor Wagon Weighbridge. 


; Capacities from |S tons. Platforms up to 32 ft. long. 


We are makers of all types of :— 
WEIGHBRIDGES. 

DORMANT and PORTABLE WEIGHERS. 
SPECIAL WEIGHING MACHINES. 

Dial or Steelyard Indication. 


E.2 A.AASHWORTH LTD. 


CROWN ENGINEERING WORKS 
hitter uy ROAD, DEWSBURY. 


LONDON Of — TH WALES & 
W HOUSE 67-68} ONGA N WE! ge: NGLA ND 
NDOAS t 32 DOC} aT 
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GRAMS) CiTY 
TELEBHONE ) 7546 


RICE & CO. (tees) LTD. 


NEVILLE WORKS, 


en Wea 

ELLAND ROAD, LEEDS, 11. _ Ela a nae 
Telephone : HUNSLET 75305. mene Ae 
Telegrams: ‘‘ PRESS, LEEDS.” Phe. Gone 

Cade: ABC (5th and 6th Eds.) Agee ee 
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@ for Bright Drawing, Stamping, Welding, 
Bolts, and Rivets and all General Engineer- 
ing Purposes; Rounds (to 3”), Hexagons, 
Squares, Flats, etc. 

TED 

** Phoenix’”’ Rapid-Machining Steel. ‘adda 
Telephones : Sheffield 41011 London Sloane 4533 Itt 
COMPANIES LT 


UNITED STRIP & BAR MILLS 


Branch of The United Steel Companies Limited 


THE ICKLES - SHEFFIELD 


S 43 
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Over 85 
& years’ experience is bound to tell 
4 HERBERT TERRY & SONS,LTO., Redditch 
(Estd. 1855) 


‘ j Manchester, Birmingham, The Hague. 
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Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class 
Machine Tools and embody features not found in any 
other make of Screwing Machine. 


The Die Head is of our own Patented Design. 


All parts of the Head and also of the Die Holders which 
are liable to wear, are of Hardened Steel. 


The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the Danger 
of the Operator being caught by protruding Die Holders. 


The four-throw cam is fitted with Hardened Steel 
Strips. 


The Hardened Steel Contact Blocks of the Die Holders 
bear for their full width on the Cams. 


Catalogue free on request. These features render the Die Head when closed as rigid 
as a solid Die, and enable us to guarantee the Heads 
to screw perfectly parallel and uniform threads. 


Joshua Heap & Co., Ltd. 


Ashton-under-Lyne, England 














“ARMS OF COMMERCE” 





FIVE ELECTRIC CRANK 

il LEVEL LUFFING CRANES 

J SUPPLIED TO THE W.1.P.G. 

RLY. Co.AT MORMUGAO, 

PORTUGUESE WEST 
INDIA. 
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STOTHERT & PITT LTD., BATH, 


Telephone: Bath 2277 (4 lines) ENGLAND Telegrams: Stothert, Bath. 
Telephone No. : ABBEY 1/911 (3 lines). LONDON OFFICE: 38, VICTORIA STREET, S.W.1I. Telegrams : Stothert, Sowest, London 
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